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More THAN 1 % million men and women received special 
training during the period from October 9, 1940, to June 30, 
1945, in short, intensive oo liege-level oourees designed to prepare 
for technical and scientific work in yvar industries. These courses 
were conducted by colleges and universities under the sponsor- 
ship of the U. 8. Office of Education. The Federal Government 
expended nearly 60 million dollars to oover the actual costs 
incurred. 

The mere site of this program makes it worthy of study by all 
persons interested in higher education. Any undertaking whioh 
could call forth such efforts on the part of the oo lieges, already 
heavily burdened with their regular work and with many other 
kinds of special war work, and which could enroll so many men 
and women, especially In wartime, must have contained impor- 
tant implications for the oo lieges, for education in general, and 
for the Nation. 

Early in the spring of 1940 it became evident that the number 
of engineers and scientists who oould be graduated from the 
Nation's colleges would be insufficient to meet the critical needs 
of national defense. A specialised type of training program was 
inaugurated to supplement the regular curricula of engineering 
oo lieges with short, intensive, oo liege-level oourees having as 
their objectives the preparation of trainees to perform' specific 
industrial jobs, the retraining of graduate engineers to perform 
new or more specialis&j tasks needed in the defense effort, and 
the bui ldin g up of a large supply of technicians, draftsmen, 
inspectors, testers,. and engineering assistants. The program 
originally was intended to train only engineers and assistant 
engineers, but developments during the latter part of 1940 made 
it desirable, to broaden its scope by the application of thia type . 
of training to the fields of physios, ohemistry, and production 
supervision. 

During the early days of the program, much thought was, 
given to questions of the relationship which the Offioe of Educa- 
tion should maintain to the institutions participating in the 
training, Most of these institutions had never before conducted 
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OOQTB 08 for whksh the Federal Government paid the oosta, and 
many of them were Tearful that they would be subjected to an 
unwelcome domination by the Government. Under any other 
situation than national defense, it ia likely that ( many of them 
would have declined the invitation to participate). 

The Offioe deckled early that so far as it could be done, consist- 
ent with the responsibility imposed upon the Offioe by law, the 
program should be administered by the colleges and universities 
themselves. It was not to be an Offioe program with which the 
institutions assisted, but a program of the institutions with 
which the Office assisted. 

In following out this decision, the services of Dean A^A. Potter 
of Purdue University were procured to help map out the pro- 
gram before the first appropriation was obtained. He devoted 
the summer of 1940 to a study of the kind of program needed, 
and helped to formulate most of the basic principles and policies 
upon which the program operated throughout its life. He con- 
tinued to serve as a consultant to the offioe until the program 
closed, and also served u Chairman of the National Advisory 
Committee. In this dual capacity he rendered valuable assistance. 

The National Advisory Committee, composed of leading 
educators in the fields covered by the program, served most 
successfully during the life of the program. Its servioes were 
supplemented by, those of the regional advisers, who acted 
individually in their respective regions and also as a group. Both 
groups were most helpful by providing extensive counsel from 
the field in the formation of general policies and administrative 
procedures. The Office of Education gratefully acknowledges the 
services of these two advisory groups. 

While the faithful services of all staff members of the E8M WT 
program were responsible for whatever success was achieved, it 
is fitting to acknowledge especially the unusual competence of 
the two directors. Dean R. A. Seaton accepted the directorship 
when the program started, and served until June 30, 1942. Dean 
George W. Case succeeded Dean Seaton, and continued in office 
until the end of the program. Members of the Washington staff 
frequently expressed their belief that the exceptional executive 
ability and inspiring leadership of these two men, tend of Dean 
^ Potter, were largely responsible for the unusual uprH de oorpt 
which prevailed throughout the’ E8MWT organisation, both in 
the, Washington offioe and in the participating institutions, and 
which was an important factor in the efficient operation of the 
program. These men in turn .on many occasions expressed their 
deep appreciation of the inspiration and encouragement they 
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It IS THE PURPOSE of this history Co present a brief factual 
outline of the origin, development, principal operating charao- > 

tens tic*, and general results of the oollege-level war training 
program conducted by collages and unkfersi ties under the spon- 
sorship of the U. S. Office of Education between October 9, 1940, 
and June 30, 1946. 

This program was founded upon an important and far- 
reaching fundamental policy concerning relationships between 
the Federal Government and educational institutions of higher * 
learning. It was decided by the Office of Education in the forma- 
tive stages of the program that it should be administered by the 
participating institutions themselves as far as possible — that it 
should be a program of the institutions with which the Offioe 
assisted, rather than an Offioe program with which the institu- 
tions assisted. 


o 


This fundamental policy led directly to most of the basic 
principles discussed in chapter I and to the resulting policies and 
procedures outlined in chapter III. To it is attributable in large 
. measure the hearty cooperation of the colleges and universities 
in the program, without which its significant contribution to the 
war effort would not have been possible. 

The program was originally established in the fall of 1940 
under the 'name Engineering Defense Training (referred to in . 
this history as EDT). During the fiscal year 1941-42 it waa 
known as Engineering, Science, and Management Defense 
Training (referred to in this history as E8MDT). During the 
fiscal yean 1942-43, 1943-44, and 1944-46, it was known ah 
Engineering, Science, and Management War Training (referred 
to in this history as E8MWT-I, E6MWT-II, and ESMWT-IH, 
respectively.) When reference is made to the program, as a whole 
rather than to the program of one specific year, the program is 
designated simply as ESMWT. 

Despite the three names indicated above, and the expansion 
of the program at the end of its first year into three additional 
fields, the entire program from 1940 through 1945 was essen- 
tially one continuous program, and this history treats it as such. 

The history consists of two main parts and'a bibliography. • 
Part I is a narrative aooount of the^rogram, why and how h was 
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developed, its general operating policies and procedures, its 
contribution to the war effort, and the permanent educational 
values resulting from its operations. / , 

Part II is a technical section setting forth' in greater detail the 
authorizations of Congress, the organisation established to oper- 
\ ate the program, and the general methods of administration 
V em Plpyed, and outlining the principal appraisals made of the 
program during its life. 

It is believed that the reading of part I will result in a reason* 'X 
ably accurate conception of the chief characteristics of the pro- 
gram, its general methods of operation, and the results obtained. p 
Part II is intended for the reader who wishes more detailed 
information concerning certain features of the program. 
f For the benefit of any who may be interested in still further 
details of the program, a comprehensive historical collection of 
forms, manuals, organization charts and other administrative 
documents, minuses of meetings of advisory groups, releasee 
from the Washington office, detailed, statistical reports, ap- 
praisals of the program, and testimonial letters from industries 
served will be maintained in the U. 8. Office of Education in 
Washington, or deposited by the. Office in the Archives of the 
United States, where it will be available to persons d esiring to 
secure more detailed information concerning the program n 
can be included in this history. 
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Chapter I 
BASIC PRINCIPLES 
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T HE DEVELOPMENT of a human institution is greatly influenced by 
the fundamental philosophy upon which it is baaed. A sound underlying 
philosophy will, in general, result in a satisfactory set of baaio p ri nciples, 
which, in turn, will lead to the development of adequate but not unduly 
restrictive administrative controls, a suitable division of authority and 
responsibility, and a workable set of procedures which will be readily 
aooepted by all concerned. In order to understand and appreciate the 
purpose of various steps taken in the development of thy human institu- 
tion it is necessary to be familiar with He underlying philosophy ami prin- 
ciples. This applies with special emphasis to the E8MWT program 
because of Ha magnitude, the rapidity with which it developed, the 
number and diversity of independent institutions which participated, and 
the variety of industries served. It therefore seems advis able to set forth 
in this chapter the Ixyue principles upon which ESM WT was founded and 
which operated throughout its life. 


SPECIFIC TRAINING FOR SPECIFIC NEEDS 

♦ * 

The program was not intended to provide complete engineering, scien- 
tific, or business education, nor as a program of general cultural education, 
but rather to give specific, intensive training to meet specific and definitely 4 

determined needs of defense and war industries. 4 

Professional engineers, chemists, physicists, and other specialists in the 
application of science to industry need a thorough education in the baaio 
sciences and in the general principles and theories underlying the whole 
field of their spedaEmtkm and related fields, beeause of the greet diversity 
of savloes which they are called upon to render. The education neeeenry 
for such men Involves in some oases as much as 7 or 8 yean of college 
education. However, in all scientific professions there are tasks, ordinarily 
performed by college graduates, which can be accomplished satiafactorily 
by persona with a minimum of general education, but with specialised 
training for these particular tasks. Thus, men oan be prepared through 


draftsman, the laboratory technician, the inspector, the tester, and a 
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mechanical engineer can be quickly trained to handle effectively the work 
of an ordnance inspector. 

The main objective of the program described in this history was to aid 
the defense program and war effort by training pe^ple-for specific defense 
taskB, giving them only such instruction as was directly and immediately 
needed in the limited tasks to be'performed. This principle presented many 
new problems to the colleges and called for some changes in their thinking 
and procedures. 

A PROGRAM OF THE INSTITUTIONS 

A fundamental policy underlying ESMWT was that it should be a pro- 
gram of the institutions in which the Office of Education assisted rather 
than a program of the Office in which the institutions assisted/that it 
Should be administered by the colleges and univenrities themselves so far 
as possible, consistent with the responsibility imposed 'Upon the Office by 
law. This policy led directly to the basic principles of institutional respon- 
sibility and institutional autonomy, which are discussed in succeeding 
paragraphs. * * 

INSTITUTIONAL RESPONSIBILITY FOR FINDING 
LOCAL TRAINING NEEDS 

Each participating institution was to be given the responsibility of 
Moertainmg local training needs and of developing courses, to meet these 
needs. Although there were certain training needs common to the country 
as a whole, nevertheless it was recognised that each college had its own 
clientele with its own peculiar problems, and that the new training pro- 
gram, to be truly effective, must be designed individually by each institu- 
tion to meet the special needs of its local war industries and Federal 
agencies, This principle also raised many problems to be faced by the 
colleges, not the least of which was that ofsecuring adequate statements of 

needs from the industries and Federal agencies to be served. 


INSTITUTIONAL AUTONOMY 

It was considered extremely important that the greatest possible degree 
of autonomy be allowed each college, consistent with efficient operation 
and with sufficient Federal control to assure the expenditure erf funds in 
accordance with the will of Congress. Those responsible for the formula- 
tion of original policies in the program were intimately aegwalnt e d with 
the technical and scientific colleges of the country and with their futi lities 
and characteristics. They realised that each college possessed certain 
rights and privilegee granted under its charter, and that it oould render its 
maximum contribution to the war effort if these rights and privileges were 
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scrupulously preserved, end each institution given the greatest possible ' 
latitude in working out its own program in accordance with its established 
policies and procedures, with a minimum of Federal oontrol. 


COSTS TO* BE PAID, BUT NO PROFIT 

Participating institutions were not expected to realise a profit from the 
program, but were to be reimbursed for all proper costs incurred in organ- 
irihg and conducting courses under the program. It was intended that 
reimbursement should cover all costs incurred by the institution by reason 
of the conduct of such courses which would not have been incurred had the 
courses not been given. Furthermore, because of the rather rigid budgetary 
control under which many institutions customarily operate, it was con- 
sidered essential that means be found which would enable a participating 
institution to pay necessary operating expenses, such as salaries of teachers 
and other employees, without being compelled to draw on its institutional 
funds. 'This principle led directly to the establishment of the procedure cl 
transmitting funds to participating institutions on the basis of approved 
course proposals prior to the completion of courses, with a subsequent 
refund by the institution of unused funds. This procedure, which will be 
discussed at greater length in chapters II and IV, is believed to be unique 
in federally-subsidised programs. It is probable that without it many 
institutions would have been unable to make the splendid contribution to 
the war effort which they did make under this program. 

This procedure was later liberalised by the establishment of the Work- 
ing Fund procedure, under which participating institutions could secure 
Federal funds in advance of the submission of ooune proposals, with the 
provision that all expenditures from Mich Working Fund must he ap- 
proved in course proposals or budgets for regional coordination, and that 
all unused funds must be refunded by the institution. 

REGIONAL COOPERATION NEEDED 

It was evident that if the program as a whole were to make its maximum 
contribution to the war effort, some effective means of interinstitutional 
cooperation must be found in order to avoid unnecessary duplication of 
effort and to assure that in any locality the needs of war industries be 
served by the institutions best equipped and staffed to serve each specific 
need. A pooling of resources was called for among institutions serving the 
same locality, making neoessary a degree of interinstitutional cooperation * 
which in some cases had not previously been planned. The acceptance of 
this principle led to the establishment of the Regional Advisers and 
regional oommittees, which will be discussed in chapters II, III, and VII. 



U. $. OFFICE OF EDUCATION RESPONSBLE TO CONCUSS 

At the same time it was realised that the U. 8. Office of Education as * 
Federal agency most assume the responsibility of making certain that 
funds dispersed for the conduct of courses be used in aooordanoe with the 
will of Congress as expressed in the Act. This implied a direct contractual 
relationship between the Office and each individual institution partici- 
„ pating in Urn program. It also meant that general requirements must be 
set up to be met by all participating institutions, but that these require- 
ments should be elastic enough to allow the highest (vi sible degree of 
respo n si bi l i ty on the part of each individual institution. 

FLEXIBILITY 

“Standard Course Outlines” were to be prepared by the Washington 
staff from time to time and sent to .the institutions. However, tlu ^ out- 
lined were to be designed only as suggestions and guides to the institutions, 
ami any institution was to feel perfectly free to modify any of to fit 
kraal needs, conforming to the principle that the training afforded should 
qualify trainees for some particular job in a wpr Industry. The institutions 
were always to have the greatest freedom to propoee new courses in line 
with this criterion. It was considered highly important to avoid standard- 
isation; to keep the program flexible, abb to meet specific kraal needs as 
they arose, ready to adjust itself to changing needs and conditions of war 
industries; and, hence, in a position to serve as effectively as possible in 
meeting the shortage of engineers, scientists, and production supervisors 
“in fields essential to the national defense." 

These continued to be the fundamental policies of the organisation 
throughout its life. The Washington staff oontinnaHy consulted with the 
two advisory groups and with the participating institutions, and studied 
policies, procedures, and forms with a view to continuous 
and expediting of the work in the institutions. 
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Chapter II V % 


DEVELOPING AND ESTABLISHING THE PROGRAM 

.1 . , ' * • * ^ . 

XlllS CHAPTER oontains * brief outline of the considerations which 
led to the eonoeptkm of the principal characteristics of the E8MWT pro* 
fram, and of the preliminary investigations and organisational work 
l e a din g up to the original authorisation of the program by the Congress. 

NEED FOR EXPANSION OF TRAINING FACILITIES RECOGNIZED 

In the spring of 1940 the tragedy at Dunkirk and the oollapse of France 
and the low countries brought home to Americana the realisation that 
oourage and-eelf-eacrifioe, love of freedom, mid patriotism in themeehres 
would be inadequate weapons of defense against modern war machinery, 
and that America most be prepared with a modem war marthin* of its own 
if it wished to be safe against a ggr es sio n. 

The heads of divisions at the U. S. Office of Education called attention • 
to 'the rapidly expanding national defense activities, which would make 
necessary a similar expansion of the existing facilities for the education 
end training of all types of industrial employees. 

The Oommisrioaer of Education decided that if Congress a pp rove d 
programs of drfsose training, the administration of the program of lean 
than-ooliege grade should be located in the Vocational Division of the 
Office of Edneetidtapder the Assistant Commissioner for Vocational 
Education, and thatW college grade in the Division of Higher Education 
under the Chief of tost Division. This decision led to the development of 
the cotta ge level training program as a separate unit, cooperating with 
other training programs, but having its own authorisation and funds. 

As an taxBcatiop of the importance attached to training as an aspect of 
national defense, H may be noted the! the Council of National Defines 
gave consideration to the establishment of ajwparate training agency to 
include training within industry, vocational training, end training os the 
cottage leveL The repr e sentative s at the Council, however, were advised -» 
that training on the ooUege levs! end vocational training could beet be 
eertled caved* the 0. 8. Office of Education, some the Division of High* 
Edu cati on wee acquainted with the pro blem s of the educational iaallta* 

tfQfi9 of iMlniog, 9/pj | tb§ Ofiw hid 

program cf the opuntry for nearly a quarter of a oeutury. 
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technological personnel during normal peacetime. It area already evident 
that the numberof engineers who oould be graduated from the engineering 
eollegee would fall far short of filling this Nation’s need for engineers, 
assistant engineers, and tec h ni c ia ns to aid in the efficient planning, pnv 
duction, operation, management, and research so indispensable to the 
industrial expansion then contemplated; and that it would be necessary to 
train large numbers of assistant engineers, draftsmen, inspectors, super- 
visors, etc., and to prepare many partly or fully trained engiiuwa for 
specialised work and for more responsible positions. 

It was also realised that the pvt which had been assigned to engineers 
and scientists in the first world war would be an inadequate measure of the 
role they must play in modern warfare, if war came to America. In modern 
warfare a large majority of the men in the armed forces must be specialists 
of one kind or another, each qualified by training and experience to serve 
in some one or more of the hundreds of technical jobs necereary to the 
operation and maintenance of a modern mechanised army and navy. The 
need for trained men in industry was even more imperative. In the first 
world war machines were introduced to aid the efforts of the armed forces. 
In modem warfare it can be said without exaggeration that without ma- 
chines organised military effort is completely ineffective against a mechan- 
ised enemy. Even by 1940 mechanised warfare had become a test of the 
relative total scientific, engineering, and manufacturing »mia and capac- 
ities of the belligerent nations. It was evident that a nation, if forced to 
undergo this test, must have available large numbers of people well pre- 
pared in science and its applications. 

INDICATED CONTRIBUTION OF. ENGINEERING COLLEGES 

During the first world war the engineering colleges of this country were 
responsible for a major portion of the vocational training program of the 
United States Army, which was almost entirely concerned with the train- 
ing of mechanics, and gave practically no attention to training on the 
engineering level In the 34 years that had intervened, however, the 
Federal Government had cooperated with the States under the Smith- 
Hughes and George-Deen Acts in the development of a Nation-wide pro- 
gram of vocational education. Mors than 1 ,000 public vocations! *r>d trade 
schools were in existence, with plants valued at over 1 billion dollars. If 
these oould be utilised to give needed instruction at their 
level 1* was apparent that the engineering colleges might be left free to 
oonoentmte on the more advanced training which they were particularly 
qualified to give. 

REPORT OF THE COMMISSIONER OF EDUCATION 

I This situation was reoognised in a report on 'Raining for National 
Defenaa made laia in Mav 1040 hy th« n wnmliriA^ ^ 
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President. This report reoommended a three-part program comprising the 
intensified use of existing public trade-school facilities, their further expan- 
sion to provide still greater capacity, and the utilisation of the engineering 
colleges to give instruction in a wide variety of fields requiring preparation 
beyond the trade-school or secondary school level. For the last-mentioned 
purpose an appropriation of 14 million dollare was recommended for a 
10 months’ program of instruction in the engineering colleges. 


The report of the Commissioner was endorsed' by those present at a 
conference held in Washington early in June which represented the leading 
national organisations interested in vocational and technical education at 
both the college and the secondary scfiool level. The statement signed by 
those in attendance was transmitted with data presented by the Com- 
missioner to the President and to all members of both houses of Congress 
ss evidence that the schools and colleges were ready and willing to launch 
an enlarged program of training for national defense whenever Federal 
funds were made available. , 

The conference estimated that an appropriation of $14,000,000 to the 
engineering colleges would enable them to train about 20,000 full-time 
students, or 30,000 part-time students, during a regular 10-month school 
year. 

On June 14, 1040 ,a group of preeidents and deans of engineering oolleges 
met in Washington, at the call of the Commissioner, with representatives 
of the Army and Navy to discuss the various types of educational services 
which might be rendered to the national defense training program by tbs 
engineering oolleges. The conference listed jobs requiring technical train- 
ing of regular college grade, of subprof emional engineering grade, and at 
the postgraduate level in professional engineering. It also emphasised the 
need for “refresher” courses in various fields of engineering, and for intea- 
sive abort oourses to torn out as quickly as possible the many thousands of 
technically trained persons needed in tits program of national defense. It 
wss errphtri— rd t hat <iwi*ussi$ rfuftfrtf frstftsng < hould be on additional 
actmty vJdcX thould not interfere vriih the regular engineering cotUge program. 


FUNDS APPROPRIATED FOR VOCATIONAL TRAINING 

On June 22, 1040, Congress appropriated $15,000,000 for a defense 
• training program “of less than college grads,” the qualification referring 
to the eharaetsr and oontect of the oourses and not to the types of institu- 
tions giving ths training. Ho funds wars appropriated at this thus for a 
o ollegs level program. While a number of er^pmeering colleges offered to 
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i bald with officials of the National Drienee Council, 
the Army, Navy, CSril Service Commission, Patent Office, Bureau of 
I«facr Statistics, the National Academy of .Sciences, the various national 
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contraction to Ao national i*fmm by «f Oiling Am faoQMm, viAo* 
i*kmtp*ing Am rogvktr programs loadAy to dogrom, mainly for rpodaMood 
training on At mgmming eoilrgo Uod. 

EXPERT CONSULTANT APPOINTED 

Early in July, A. A. Potter, Dean of the Schools of Engineering, Purdue 
University, wee appointed expert consultant in the U. 8. Office of Educa- 
tion to aid In developing and in presenting a proposal for the consideration 
of the Defense Council and the Congress as to what the ooilegw of eng I- 
, steering could do to contribute most effectively to the defes»e training 
program; and to bedha Baiaon officer heUm»n thw *ngh»*««4ng tohofiti and 
the Federal agenda concerned with national tkfoaas. Dean Potter had 
then been e n gag e d in engineering education ami ooosultiug i|ii>w « < i^ 
practice for more than 85 yean. He had served as president or of 

the American 8odety of Mechanical Engineers, the American Engineering 
Council, the Borietv for the Promotion of Etog fanwrifi g the 

oommifttee on en g in ee ri ng schools of the Engineers * Council few Profes- 
donal Development. He had oooperatod previously with the Fedoal 
Government, in surveys of engineering education ami as an «gt m o wi n g 
consultant. 

Under Dean Potter’s guidance the basic principles were rmtiNinhort 
upon which the collage-level program was to operate through out its exist- 
ewe. (See eh. L) When the National Advisory Committee was formed, bs 
was c ho s en as its chairman. He continued to serve in tMt cap aci ty >*«i 
aho as an expert consultant to the CbountirioiMr and the Director ""ft 1 
the end of the program. 

Allan W. Horton, Jr., was appointed spedaBst In engineering education 
to assist Dean Potter. Mr. Horton, a graduate of the Means rhnsntts Insti- 
tute of Technology, had previously served ee (aristas! to President 
T ^Vrmptfrn nf thst fnnl It utlnn iiri a wmTrisijr tq the Hrstimlt tce on 
Bogineering Schools of the Engineers’ Council for Prof— fansi Develop-. 

mat. He wa granted leave of absence by the Standard Oil Company of 

California from his positio n on their eigbseiig staff to take the new 
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Ql. Doirabk pottetaa to bs followed by the aaDsaas as to: 

A. Mstatstunos of (US* and o I rafukr curricula. 

B. Establishment of lotenaivs traiaiut program* bj those icwtitutioni 
tuning ipecial facflltiee for such woifc 

C Conduct of vocational programs la localities not well awppBsd with 
vocational schoola. 

IV. 8ooroes of students sod prospects for pl a cement after completion of 
training. 

MUOHNEED FOUND FOR COLLEGE-LEVEL TRAINING 

Interviews confirmed the need for engineering training on the college 
level. While there was still uncertainty aa to the extent of the defence pro* 
gram for the next 2 yoar*, theee officials were convinced that its s ucc es s 
would depend to an extraordinary degree upon (he aocrUabOity of p r op ert y 
qualified technical and supervisory engineering personnel, who could not 
be trained directly either by industry or by the armed forces because of 
thefrlack of facilities, and who could not be secured In sufficient numbers 
through the regular engineering program* of the oollegee, even if they be 
maintained at full efficiency. There had already developed marked short- 
ages in naval archi tecta, draftsmen, marine engineers, aeronautical engi- 
neers, machine tool designers, and engineers to supervise and speed up 
production in tie industries essential to a national defense program. 
Shortages, were anticipated in the near future in inspectors familiar with 
physical, chemical, metaliographio, X-ray, and simil a r teats; for powder 
and explosives inspectors; radio equipment inspectors; structural and 
machine designers; tool designers; metallurgists; sanitary experts; indus- 
trial personnel supervisors; experts in submarine and airplane detection; 
designers of special electrical devices; experts in aerial photography and 
napping; and similar specialists who require engineering knowtedgs. 

A study was made of the facilities available in the engineering colleges 
for giving special intensive training courses to meet anticipated shortages 
of technically trained personnel, and a confidential brief was prepared 
outlining 31 poaribie training courses designed to meet anticipated short- 
ages and Hating un glmwl ng ooQegas with apodal facilities in staff and 
equipment to gto this training effectively. 

PROPOSED LEGISLATION SUBMITTED TO CONGRESS 

Aa a iwsoHcf studies a bffl was prepared calling for an appropriation of 
14 milEon dollars for engineering defence training on the ooilege ieveL This 

figure waa baaed upon an estimated average cost of about <80 per student 

per month for full-time intanriva courses involving about 30 nlissmnm , 
periods .and aa equal number of hours per week of laboratory or derifn 
practice. 

Late in July, IMO, the Commissioner tamed a supplementary report, 
"PMpoask to Atpaai the Program of Tntobg. for National Dsfwss 
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Through Schools and Colleges, ” in which he reiterated hia earlier recom- 
mendations for the utilisation of the facilities of the engineering oolite*. 
He pointed*>ut the ahortagea which had already developed and which were 
anticipated, and stated that an appropriation of 14 million dollars would 
make it possible to provide for the training in engineering colleges of about 
68,000 poeple for an average training period of approximately 3 months 
each. He called attention to the fact that the proposed legislation did not * 
provide funds for us© by the colleges In connection ’ with their regular 
engineering instruction, but that " 'funds tn (Ate , proposal are only to be 
u»ed m paying salaries of teachers, and for equipment and supplier in con- 
nection with the special intensiee engineering programs of study directed to 
meet the utpent emergency needs in the national defenss program." He pointed 
out that “the engineering college undertaking this intensiee training is ex- 
pected to make no profit, is to charge ^u> tuition of the trainees' and will be 
expected also to operate these special courses on preeaHing schedules of 
salaries and other costs" 

NATIONAL ADVISORY COMMUTES ON ENGINEERING 
DEFENSE TRAINING APPOINTED 

Early in August Dean Potter recommended that a National Advisory 
Committee on engineering defense training be appointed to aid the 
Commiaedoner in formulating policies, in facilitating cooperation of the 
engineering colleges of the country, and in safeguarding the defense value* 
of the regular educational prooewee of the engineering colleges. Under date 
of August 27, 1M0, the Commianoner invited 11 engineers and rmginrrr 
iog educators to form such a committee. Every mm invited to serve on 
this committee accepted tbs assignment, as an opportunity to a 
contribution to the defense effort. These men served with no compensation 
to themselves pr to their institutions, but with the understanding that 
expenses incurred in service to the program would be met from EDT funds. 

The committee was continued throughout the life of the program, with 
only a few changes in membership. It rendered most valuable aid to the 
Co mmissio ner and Director, both of whom consulted with it on all im- 
portant matters of policy. 

The original membership of this committee, with all subsequent 
changes, is shown in chapter VII, which also contains a far ther discussion 
of the contributions of the Committee to the program. ^ 

RESPONSIBILITIES OF THE COMMITTEE OUTLINED 

At its first meeting the committee recommended "Engineering Defense 
Training" as the name under which the college-level program should oper- 
ate if authorised by Congress. This recommendation was approved by the 
Commissioner. At this meeting it was agreed that the National Advisory 
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Committee should advise- the Commissioner as to/1) policies with respect 
to relationships between the U. 8. Office of Education and the engineering 
colleges on matters concerned with national defense* (2) the administra- 
tion of the Engineering Defense Training program, and (3) safeguarding 
the defense values of the regular educational processes of the engineering 
colleges. 

SUBCOMMITTEE APPOINTED TO SURVEY TRAINING NEEDS 

The National Advisory Committee appointed a subcommittee to super- 
vise sample surveys of the needs of defense industries in five representa- 
tive areas, as a basis for planning the development of a college-level train- 
ing program in the event that the Congress should authorise such a 
program. 

Surveys were conducted in Pennsylvania and in the areas centering in 
New York City, Chicago, Los Angeles, and San Francisco. They indicated 
serious shortages of engineers in a number of industries. For instance, it 
was found that the aircraft industry of the Long Island and northeastern 
New Jersey area alone would need* nearly half of the output of the engi- 
neering colleges of the entire country. ^Pittsburgh, Pa., and the 11 sur- 
rounding counties only 25?~qualified men were found available to meet an 
expected need for about 10 times that number. Definite shortages of 
technologically trained people were also found to exist in California and 
in the Chicago area. L 

GENERAL POLICIES FOR PROGRAM ADOPTED 

- At this meeting agreement was reached regarding the following general 
policies: 

(a) Training should be oonfined to institutions offering regular engineering 
curricula of 4 yean or more leading to degrees. 

(b) Wectionof institutions should be baaed upoD the special facilities already 
available at the Institution, the need for training, the geographical location of 
the institution with reference to the demand for trainees and availability of 
students, cost of providing the training desired, and attitude of the administra- 
tion of the institution. 

(c) Engineering ooliegee should be encouraged to develop their programs of 
study to meet the needs of the industries of their localities, and training for 
Government employment should be planned as a result of conferences with 
representatives of the Government agencies concerned. 

(d) Full responsibility for the selection and admission of students to tha 
defense training program should be vested in the engineering oo lieges, but higfa- 
aohool graduation should be considered the minimum prerequisite. 

(e) Tim Federal Government should reimburse oo lieges for all costs of special 
defense training courses, and no tuition should be charged trainee*. 

(f) The U. 8. Office of Education should not be concerned with credit for the 
Intensive oouiaas given under the program, this being a m atte r for deddoa by 
meb institution. (Sesch. IIL page 88.) 

a 


^ (g) Tho Ensiworii^ Drfease Trainii* Pro*ram should bo oooidiasied wit* 
the kw-th*&-ooii<** jrade voestkrasl defense training and with the "TrainiiM- 
WltfUa-Iadurtiy” prop-Mt 4 

PRELIMINARY ORGANIZATION PLANS ADOPTED 

I^elimlnary for the organisation of the Engineering Defense 
Training Program were outlined at this meeting. It was recommended that 
there be a central staff with offices in Washington, and a staff. The 
central staff should be responsible for preparing course outlines as sugges- 
tions to institutions, approving institutions and programs of study after 
^estab l i shmen t of general criteria, and maintaining oontacts with 
agencies of Government with respect to tr ainin g needs, placement 
statistics, and reports. 

the field staff should be responsible, in cooperation with the colleges 
ana universities, for surveying the training needs of industry, advising 
institutions on educational matters, and supervising training programs 
In the field. * 

PRELIMINARY ORGANIZATION ESTABLISHED 

George W . Case, dean of the College of Technology, University of New 
Hampshire, on October 7^1940, joined the staff on a loan bads from his 
institution, to take charge of the academio phases of the program. (He 
was later formally appointed principal specialist in engineering education, 
^effective November 4, 1940.) It was originally planned that Dean Potter 
ahouM be in general administrative charge of the program under the 
general supervision of Dr. Kelly; that Dean Case should be resporoible for 
aD the academic phases of the program ; and Mr. Horton (later 

assistant director) for the administrative operations of the Washington 
office. 

It was decided to divide the country into 22 regions am! to appoint In 
each region a regional adviser who would be the rfia h rmsw of a committee 
composed of the institutional representatives of institution situated In his 
rapon, and through this committee would coordinate the program In the 
field^The regional advisers would be asked to contribute their services on 
a part-time basis with the understanding that their la veoam be 

covered^ the Engineering Defense Training appropriXT . 

* EOT AUTHORIZED BY CONGRESS 

Public Lew 812 of the Seventy-eixth Congress, 3rd Session, n^s approved 
by the Pre«dent on October 9,1940. This act appropriated 19,000,000 to 
oover the oost for the remainder of the fiscal year gmtfag June 80, 1941, of 
“short engineering courses of college grads, provided by ^peering 
schools or by universities of which the engineering school k a part, pur- 
saanfc to plans submitted by them and approved by the Cocuntitioner,'x 


IS 



vmrmumMQ 




r* 


which plane shall be for oouraee derigned to meat the shortage of engineers 
with specialised training in fields essential to the national def ens e 
Provided, That only engineering schools which operate under charters 
which exempt their educational property from tension shall be eligible to 
receive these funds: Provided further; That not to exceed 20 per centum of 
the amount allotted to any school shall be allotted to it for expenditure 


for purchase or rental of additional equipment and leasing of additional 
space found by the Commissioner necessary for carrying out its approved 


plan.’ 1 . * 

The act ogntained the stipulation that "No trainee . . .'shall be dkcrim- 
inated against because of sex, race, or color; and where separate schools 
are required by law for separate population groups, to the extent needed 
for trainees of each nidi group, equitable provision shall be made for 
facilities ami training of like quality.” 


The provimons of this act were continued in the lata acts which ex- 
tended the life of the program to June 30> 1946, with few modifications. 
The principal changes were: (1) the addition of oouriee for chemiata, phyni- 
cists, and production supervisors to the objectives of the program; (2) the 
provision that courses must be of types approved by the Chairman of the 
War Manpower Commission; (3) the reduction of the percentage of fundi 
which might be allotted for equipment and space from 20 per centum to 
12 yi per centum; and (4) the provision that approved equipment pur- 
chased with ESMWT funds should become the property of the institu- 
tions. (A digest of the various acta under which the program operated, and 
qf the Regulations pursuant thereto, is contained in pt. II, ch. VL) 



Chapter 

general policies and* procedures ' 

The FUNDAMENTAL principles mentioned in chapter I, and the 

U.T ^ vel »P^ durin «UM Period preceding the pamege of the 
act formed the burn, for the establishment of epedfic poUdee and prece- 
de £ ? ri °“ Acts anth "ridng the program. All p^ 

dwee to be Mowed by the Washington staff and the partidpatlng Insti- 

to U * Ught of rilese principles m>d poUdes. The 
‘ dopt6d during the we ° f *• ^ 

REGIONAL ADVISERS APPOINTED AND THEIR DUTIES OUTLINED 

The Commissioner took prompt action following the passage of the Act 

mentoTM* Drf ”“ Wte 

1° Mordi “‘ e the W»— ■» “* oo^egeewith 
the neem of industry and the Armed Force*. Those invited to serve as 

reco P iied le * d <™ in engineering education, who 
. * ^pmcnt with no compensation to themselves or to their 

^ to •“ in defease, but with 

understanding that their expenses incurred in serving the program 
would be met from EDT funds. . F K 

In his announcement of the appointment of the regional advisers the 
CommuMoner outlined their responsibilities as follows: • 

„ 5®** *0** hig 0wn U * Titor y- H * officer, isiatmufo* 

' , Utt * cont * ct witil drfeas* Industries, Army aad N«vy district nffiotss. 
Mnptoynufflt servioee, and other sources of information on perwand — ~ 
iri th be* 1 engi newing sehooh equipped to most the demands for bate r* 
«wra« is they an». These man wiD kseriTtm^Mhington hsadquarten eon- 
tinually informed so that deficiencies in any orte^ioK^wbe met if acc*ta*rv 
hy training students in other phase when facilities amavaSabh In S»wwa 
nation*j program will be evolved that will oontintudly *djust itself to ehtnri tm ' 

** meeting of the regional advisers, which was held in Washing. 

October 31 and November 1, 1940, it was the consensus tfaT*ch 
r%Aonal •dviser could aid the program most effectively by keening in 
elose touch with the defense industries and engineering colleges of his 
region, acting as chairman <4 a regional committee of engineering college 
representatives, each of whom was responsible for the Engineering Defense 
Tmsmg program of his owe ioafitatton, and keeping the members of thk 
WgKmal oomnUttce fully informed erf actions taken and reports made at 
the m^n«» of rogional advisers with the director of th« program, It waa 
brought out that while the Commiadoner must maintain official contact • 

10 . 
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directly with each educational institution, and that proposals for oourses 
should be submitted by the institution directly to the Office of Education, 
the regional adviser could provide an informal and more personal relation- 
ship with the institutions which would greatly facilitate progress of the 
program. The regional committees should work out systematic plans for 
contacting local industries and federal agencies interested in engineering 
training, to assure their fullest cooperation in determining training needs 
as weU as in recruiting and placement of trainees. It was decided that 
periodic reports from regional advisers would not be required, but that 
they would be expected to keep the Washington office generally advised 
of the progress of the program in their respective regions, of difficulties 
encountered, and particularly of training needs which oould not be met by 
local institutions. In return, the Washington office was to keep the regional 
advisers fully informed of all actions affectfcg their respective areas. 

The regional advisers continued to serve, with a few changes in per- 
sonnel, throughout the life of the program. Their services, which were 
invaluable, are discussed more fully in chapter VII, which also contains a 
list of the original regional advisers, with subsequent changes in the group, 

WASHINGTON STAFF EXPANDED 

t 

As the program got under way it became evident that tile Washington 
staff required an enlargement in order promptly and effectively to handle 
details of administration and to insure proper safeguard of the expenditure 
of Federal funds. It was decided that s full-time director wbs needed, to be 
assisted by specialists to handle detiffls pertaining to proposals, auditing, 
correspondence, information, records, ami relationships with the institu- 
tions and with the regional advisers. 

On November 26, 1M0, Roy A. Seaton, dean of the School of Engineer- 
ing and Architecture, Karma* State College of Agriculture and Applied 
Science, who. was serving EDT as a regional adviser, was appointed direc- 
tor of the program. Dean Seaton held membership in the American Society 
of Mechanical Engineers and r epresent ed the Society for the Promotion of 
Engineering Education on tl^En^ineers' Council for Profearionsl Devel- 
opment. He had served ss director of the National Council of State Boards 
of Engineering Examiners, pr esident of the Society to the Promotion of 
Engineering Education, and of the Kansas Engineering Society, and secre- 
tary and chairman of the E ng i ne ering Section of the Association of Land- 
Grant Colleges and Universities. For 10 years ho had been chairman of the 
Kansas Registration Board for Profeariqpal Engineers. 

Under Dean Seaton’s leadership during EDT and ESMDT the organisa- 
tion of the Washington office was developed, and working relations ware 
established with other Federal ageusias and with the participating 
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program within the institution*. Supplements to this document were 
wood during the fiscal year u the program developed. 

^ At the b eginning of each •uhseqtjsnt fiscal year a revised edition of 
, “ WOT Orations" was published, in which were incorporated the 
important policies ami operating principle* developed up to that tiim 
Th» document served as an operating manual for the participating ineli 
witkms and the Washington staff , and to other interested pawns ae a 
■ouroe of general information concerning the program. 

GENERAL RESPONSIBILITIES OF WASHINGTON STAFF AND 
OF PARTIOPAT1NG INSTITUTIONS 

The general functions of the Washington staff, m addition to the estab- 
n*hment of policies and procedure* for the operation of the program 
included (1) the approval of institutions for participation in the program- 
's) the approval of oourse proposals ami the keeping of record* thereof. 
(3) accounting and suiting; (4) research and statistics; (§) publishing 
information and reports ; and (6) cooperation with other Federal agencies. 

Each participating institution assumed certain responsibilities under 
the “Han” submitted by it for each fiscal year of participation. The most 
important of these responsibilities were for {1) the determination of bod 
a ®®ds; (2) the design of courses to meet t hes e needs; (3) the 
weniiting, selecting, a ad placing of trainee*; (4) the selection, training, 
and supervision of teachers ; (5) the submimion of proposals and reports to 
the Washington office; (6) the expenditure of Federal fond* only for ap- 
|»oved costs of course* and the accounting of such expenditure* in a 
sand* to facilitate a thorough audit; ami (7) tits ^ 

tional records. 

principal policies anil procedures developed to (fiaeharn these 
responsibilities are outlined briefly in this chapter, leaving tbs details of 
organisation an d a dmin i st ration to be discussed in part II, chapter VII. 

APPROVAL OF INSTITUTIONS FOR PARTICIPATION 

ah insotirtion dminn # 4o participate In the program submitted to the 
mska a Mteai “Plan” containing evidence of tbs institution’s eligibility 
to participate in the program under ths toms erf the Art and setting forth 
the principal res po nsi b il itie s which it would assume if partiqi- 

n “ £inn •• outlined above. 
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The plan had the force of a contract signed by an official of the institu- 
tion with authority of the board of trustee* to sign contract*, usually the 
president of the institution. The institutional representative acted as the 
authorised represen tative of the president of the institution, and it was 
recognised in the Washington office that in the handling of the institu- 
tion ’e program be was working under policies established and approved by 
the president of his institution. 

The plan was examined by the members of the Washington staff to 
determine the eligibility of the institution to conduct courses in one or 
more of the fields included in the program. The approval of the plan by the 
director est a blished the institution as a participating institution eligible 
to offer courses is the field or fields designated in the plan. 


USE OF FACHmES OF NONEUGIBU INSTITUTIONS 


The various Acts under which the program operated specified that only 
degree-granting institu tions were eligible for direct participation in the 
program. However, in order to provide greater flexibility in meeting the 
needs of industry ^through the conduct of courses in locations readily 
accessible to trainees, provision was made for the renting of equipment 
and the leasing of space. 

It was found desirable to utilise the equipment and space of many 
ed ucationa l institution* which, while unable to qualify under the law for 
direct participation in the program, possessed facilities usable in the con- 
duct of EBMWT courses, and in many cases staff members qualified to 
teach than. 

The policy was adopted that participating institutions might utilise the 
fae i hticB Vof noneligible institutions, when found to be more suitable or 
economical than other available facilities, on a rental basis, with the provi- 
skm that the participating institutions have complete respoiwibility for 
tbs conduct of all courses and for the maintenance of proper standards 


the Defense Training Institute in Brooklyn, N. T. This organisation, 
sponsored by all the participating institutions in New York City and 
administered by the Polyt e chnic Institute of Brooklyn, was formed to 




APPROVAL OF COURSE PROPOSALS 

Local training needs were dieomred by the institutions in several way*, 
each it industrial surveys, pmoul oontacts between staff members sad 
industrial executive*, and other methods which will be discussed In chapter 
V. The^aoquamtanoeehip which the engineering college staffs of the coun- 
uy h&d with industrial executives through profeni onal contact was an 
important factor not only in establishing proper relationships between t he 

institutions and the industries, but also in uncovering need* for specialised 
training. 

When an institution discovered a need for defense training which it felt 
prepared to meet, a oourse wae planned to fill the need, generally in eonsui- 
tatoon with officials of the companies to be served. A preliminary proposal 
was then prepared, on blanks furnished by the Washington office. This 
proposal set forth the nature and extent of the defense needs to be met an 
outline of the course proposed to fill the needs, the number and quslifi- 
eaiioM of trainees it was proposed to enroll, the method by which they 
would be placed in employment after completing the course, the nsm m 
ami qualifications of proposed instructors, and the mtimated coat of the 
eourte for m a ximum, desired, and minimum numbers of trainees Cost 
figures were broken down to show the coat nf o rpuha&m, edabikgl ntitm. 
instruction, additional equipment and space, and other items. 

This preliminary proposal was analysed by mambas of the Washington 
staff a* to its conformity with bade requirements, whether the course a* . 
outlined came within the intent of the law, whether a real need for the 
proposed training was shown, whether the oourse waa well thtamd to 
accomplish the desired purpose, whether the staff and equipment wen 
ftdaqomte, whether tha unit tort waa rteacmabk, and other mmMMdkum 
U the information given in the proposal waa ambiguous or inadequate, 
correspondence with the institution waa neomary to secure 
tary information. If the proposal was approved, a formal authorisation to 
organise the oourse was executed, attached to tha duplicate copy of the 
proposal, and returned to the institution. The original oopy was retained 
in the Washington (Acs and fundi wars encumbered to pay tha estimated 
coat of the course. 

Upon receipt of the approved p re li m i nar y proposal the institution pro- 
ceeded to organise the course, enroll train**, end begin instruction. If the 
minimum number of trainees approved for the course oould not be ob- 
tained, the course was cancelled, otherwise after the class had mat for 
1 week a final proposal was prepared by the hfctitution on the baafe of 
actual enrollments and a much more definite estimate of nmbabla cost*. 
This proposal was forwarded to tha Washington nffleo whan H reerived 

toe «■» careful • - ; which y hf» given too ptelhlllUfJ L 

Wbm tha final proposal waa approved, the aooumbranca which had bean 
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a* ^up to cover the cost m estimated in the preliminary proposal wnoaih 
<»Ued and mi replaced by the revised figure as approved on the final pro- 
ponl Thk amount was certified to the United Stats Treasury for par- 
meat to the institution. ' ^ 

After completion of instruction for a fiscal year, the institution prepared 
a Final Report in which it accounted for all expenditures, and with which 
it returned to the Washington office any unexpended balance from the 
• H during the year by the United SUi« Treasury. This refund 

was immediately transmitted by the Offioe of Education to the Treasury. 

'* Provision was made in the procedure to pay neoeesary organisational 
expenses incurred by the institution in attempting to organise approved 
Qpurees which for one reason or another wire hot conducted. Such coats 
wwe either included in the administrative charges of the institution, or in 
a final proposal covering the organisational 

INs Procedure insured that only actual costa of Items approved in 
advice by the Director would be paid from Federal funds; there 
would be available, within the amount appropriated by Congrws, funds 
to pay an such costs; and that the institutions would be enabled to operate 
Um program with a minimum use of their own funds; but it created certain 
administrative difficult!®. 

t Washington office, owing to the small administrative appropria- 
tion, was unable to employ adequate staff to prooess final proposals Imme- 
diately upon their re<^pt This resulted in a oonridireble time lag between 

the encumbrance of funds for oouress when preliminary proposals were 
apjroved and the actual transmittal of funds to the institutions to cover 
the costs of the sms courses. On any particular date there might be 
weumbraaeei on the records of the Washington office In txotm of the 
amount which would later be certified to the Treasury for payment to the 
institutions. It was considered necessary to keep aO encumbrances on the 
records until final pro p osa ls were received or preliminary proposals can- 
celled, in order to assure that aufflciMit funds would be available to pay the • 
cost of all approved courses if they were oonduoted. 

In order to protect appropriated fundi from any overdraft, the prelimi- 
nary proposal was made Urge enough to cover the complete cost of 
operating the com as estimated to the preliminary proposal tor the 
muarnmn number of trainees proposed. The participating institutions 
idbiBfttad preliminary proposal* in advance of the desired starting dates 
to that they oould receive approval of a ootxrae before obligating then- 
^ito any large expenses. It was usually quite difficult for them to 
satieBpete aecurately the number of trainees who would enroll in a given 
eoares, and frequently thetr estimate proved to be larger than the number 
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Because of the economies resuiting from smaller enrollment* th»n tboea 
anticipated, from the Depeesary cancellation of some courses, from the 
inability of institutions to purchase approved equipment, because of 
definite efforts by the coll eg os to keep costa down to a practical minima 
the Participating institutions generally spent lees than the amount* ap- 
proved on final proposals, and, hence, at the close of each fiscal year insti- 
tutions returned money to the Federal Treasury. 

These conditions made it impossible for the entire amount appropriated 
by Congress to be used to pay the cost of courses, and resulted m a portion 
of appropriated funds remaining unused at the end of each year. 

After the close of the ESMDT program, it was decided that past expe- 
rience would justify the encumbrance of the ammipt estimated in the 
preliminary proposals for the “dmirtxT enrollment, rather than the 
" m a ximum ” enrollment, as had been the practice for the preceding 2 years. 
This decision reduced the gap between encumbrances and allotment*, but 
ah appreciable gap still masted and a portion of appropriated fundi 
remained unused at the end of each fiscal year. 

The total amotant appropriated by Congress f^r the post of courses during 
the life of the program was $88,600,000, plus ^^appropriation for 1944-45 
of 16,000,000 appropriated for 1943-44 but not ex pended In that year. Of 
this amount $69,967,065 was expended to cover the cost of courses, and 
$28,632,935 was returned to the United States Treasury. The high percent- 
age of appropriated funds which was not used was dim largely to small 
a dminis trative appropriations for developing the program and to the great 
care which waa exercised by the Washington staff ami by the institutions 
throughout the program to insure strict economy in its operation. 

COURSES TO TRAIN ESMWT TEACHERS ' * 

In 1941 when it became evident that the defense effort would require 
large numbers of people trained in the special technique of the chemistry 
of explosive*, it was found that there were only a few teacher* of chmiktay 

in the country who had specialised sufficiently in this p*» +u.f » 1r to 
give the required instruction. Arrangements who made with Washington 
University hi St. Louis, Mo., to offer an EDT course for the ta&ak^ of 
teachers, to prepare them in turn to give courses in their respective insti- 
tution* to properly qualified trainees. It was decided that expenses incurred 
by a f acuity mamba- in attending this course would be a legitimate charge 
against tbs organisation cost of the EDT course inChembtry of Explo-, 
rives to be given later by his i^tutaon. * . \ 

TlMn>fl**fag pj ihi. eovrm tor t,ht training tif teachm a nmf 

priodpls in the EDT program, which later was followed in 
with courses in ultre-higli’frequMicy hi aerial 
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protection, in quality control by statistical methods, ud to a Umhed 
In the training of teachers pf mathematics, physios, and chemistry. 

SUMMER PROGRAMS— USE OF FUNDS AFTER JUNE 50 

To insore m a ximum flexibility of the programs of the participating 
i nstitutione, it was essential that course* be started when needed, and 
carried through to completion. If all course* most stop on June 30 (the end 
of the fiscal year), few could be started during May or June, and there 
would result a gap of about 2 months in the sendee being rendered to 
industry by the program. Authority was therefor sought to carry course* 
starting during these months to completion even though they would ex- 
tend into a mw fiscal year. 

yader date of January 16, 1M1, the Comptroller General of the United 
States rendered an opinion to the effect that EDT fuwtirauld be used sub- 
sequent to June 80, 1941, to oover approved costs of co urses begun before 
Nit not oompieted until after that date, and that adjustments could be 
mack subsequent to June 30 to cover costs of courses authorised prior to 
that date. This opinion formed the basis for the continuation of co urs e s in 
the EDT 'program through the rammer of 1941, and aiao for wnrilT con- 
tinuations of later programs through the summers of 1942, 1943, and 1944. 

PROGRAM EXPANDED TO INCLUDE TRAINING FOR CHEMISTS, 
PHYSICISTS, AND PRODUCTION SUPERVISORS 

The industrial contacts established by the Washington staff and the 
Institutional Representatives in connection with the EDT program d»- 
doeed the fact that in a d dition to a serious shortage of engineers In indue- ■ 
try, there were slap shortages in the supply of adequately trained chemists, 
phytidrta, and production supervisors. 8 mm of these neefe could be met 
throc^h the EDT program, bat many of them called for training erf hinds 
not authorised under EDT. 

There was thoefore submitted to the Congress a proposal ***** for the 
fiscal year 1941-42 the EDT program be expanded to include the training 
of chml s to, physicists, and production supervisors, and ***** the amount 
appropriated be increased over that available for EDT. 

May 19, 1941, the Commiesioncr held a conference of represent stivee 
of Federal agencies, of colleges of butinea and conuneroe, sad of the EDT 
Wa shingto n staff, to tfieeass desirable changes in the organisation and 
administr ation of the program ia the event that the proposed budget be 
approved by the Congress. 

The conference rcoommended that the expended program be called 
, “Engineering, fletesee, and Managemen t Defense Training”; that Clare E. 
Griffin, dean, flehod of Bmintm Adm i nistration, University of Michigan, 
be M»ed to the Natioael Advisory Committee; that a specialist in 
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OMafenMot be added to the Waahingtorfetsifj and “that wa re ® in the 
- field of management be approved by the Offloe of Education only if they 
*» proposed by school* (whether mgineering or commerce schools) which 
are beet equipped to give these wanes.” 

Thess recommendations was accepted by the Commhtianw. 

The Bureau of the Budget approved the propoeed txjmmkm at the pro- 
fram and recommended an appropriation for the year 1941—42 oi 
•17,600,000, erf which $18,400,000 should be allocated for the training ot 
®iineer», $600,000 for the training of chemist*, $100,000 for tbs training 
of physicists, ami $500,000 for the training of production supervisors. This 
stipulation of the Bureau of the Budget as to the of fundi be- 

tween the four fid da was tit® found to restrict the program unneoeaarOy, 
and during the course of the year, by agreement between the Commit 
sioner and the Bureau of the Budget, certain transfers of funA were made 
which permitted larger amounts to be expended for tr aining In th* t hr u 
new field*. Ail titer appropriation* wens made without any specific alloca- 
tion as between the four fields. 

PttbBo law 166, 77th Congress, 1st Session, which was approved by the 
President on July 1, 1941, appropriated $17,500,000 “for the cost oi short 
ODUiwm of oolfege grade provided by degree-granting oolkgw and unirer- 
titiat designed to meet the shortage of engineers, chemists, physicists, 
ami production supervisors in fields «— «mti«i to the defers, . . 

“Degree granting" as used above was interpreted to mmn that the 
institutions, In recognition erf satisfactory completion of a curriculum df 
^ ajoges beyond kugh-echool graduation, during th* msdfsnlf year 

1940-41 granted degrees with a major leading to a professional career in 
chemistry, physics, or production superv^T 
Early in the ESMDT program, a letter waa sent to tbs participating 
institution* listing certain fields of training frequently provided in w* hoel i 
of business a dm ini st ration “which fall outside the scope of the E8MDT 
program ami in which worses wS not be approved." The fields nnW 
were Finance, Marketing, Insurance, 8odology, Political Scieooe, and! 
Economic Theory. ' t- j 

FWd> of training in which worses might be approved to meet defense 
needs were listed as Accounting, Industrial Organisation and Manage- 
meat. Office Management, Personnel Administration, Procurement and 
Stores, Statistics, ami Transportation. 

Suggested courses were listed in each erf the above y examples of 
the types of instruction which might be approved. 

Instructions sent to the Institutions dated July 1, 1943, that ac- 
counting courses uhould, in general, be of an advanced nature, «»4 as ooet 
accounting, budgetary accounting, etc., and that basic aoxmatbg outatm 
ahouid be propoeed only to meet urgent needs for the training of person* 
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»bmdy employed or employable in accounting work of defense Industrie* 
a&d the* ’ 'courses in elementary bookkeeping cannot be approved." 

GENERAL LIMITATIONS ON PROGRAM 


Certain Limitations were placed on the types of courses which might be 
approved. The first such limitation wae announced on February 18, 1942, 
beeed on instructions issued by the Director of Defense Training of the 
Federal Security Agency because of the limited funds available for 
BSMDT courses. It stated that no ESMDT courses for enlisted personnel 
of the armed forces would thereafter be approved for payment from 
BSMDT funds, although courses already approved for enlisted personnel 
might be continued to completion. This restriction did not apply to the 
approval of oouraai for officers or civilian employe** of the armed force*. 

In September 1942 a list of subjects was issued as being illustrative, but 
004 ail -Inclusive, of courses which did not come within the ESMWT pro- 
gram ami which would therefore be disapproved unless exceptional condi- 
tions, fully stated in the proposal, showed that the planned oooree would 
daariy provide training for a specific activity to meet a war need within 
the fields named in the Act. The courses listed were: 

IattarWrttij* 

RnMttfqy Q aBa akato i 

Offiae Ma chi ne Operating 
Bazaaaury AoooufiUog 
Navigation 
Wot Trailing 

Owraas for Enlisted Men in 
tha Armed Force* 


Radio or Telegraph Code 
Camooflega 

Meteroiogy or Weather Forecast!]* 
Medical Laboratory or ChotcaJ Tech- 
niques for Boepital Sarrkw 
Management for Ooreromeet Do- 
partmants 


In the same month the Institutions were notified that Congrre* had 
rejected a proposal to extend the program by authorising the training of 
Federal management personnel, and that therefore the training of Federal 
supervisory personnel should be restricted to courses in the supervision of 
production activities such ae are carried on in arsenals, armories, ordnance 
Navy yards, TV A., etc., as distinguished from the training of 
Federal a dmini strative and executive personnel. 

In the spring of 1945 a letter wae sent to the participating institutions 
concerning "the propriety erf employing persona in the training depart- 
ment* of industrial ocmcerna havi ng war oontracta, to train employee* of 
thrown companies in ESM Wi' course* and be paid for this service out 
erf E8MWT fund*." The institutions were asked to be guided by the 
following policy in dealing with this situation; 

(1) A IniMagdeKtorormeo^of thetrahrft*departzh*nic>f aalachwtdal 
eonocr* may be employed and paid oet of ESMWT fuak to leech people w>t 

ani^y^by Ma rnT T ip ai ry orfoc theperpossof p la nn i Bg oy oixMtstag nrc« r anM 

<4 teaMag fee people oattidspf Us owa organisation. 


i * « y-t 
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. (2,i A myok* director or training department mwiber may trad" oenn^ 

on to E8MWT «,« tf he doe 

lor hip own services out of ESMWT funds. 

of “ Ul ‘ n “* ‘W^uoeoi Stoff essfa, ™» be pold 

rf ^ . '",“ W !“""*■ »' «»™. fo, people „„«* 

°“7 *“*“ a smau perewrtaft of lie ci«a (I0#«eent or 15 per- 

** made U P or Ummm from his own company 
The above conditions also apply to membes of parse n no! d-partnmoto wW 
<.uy«, as recognised by their regular employers, include adminurtoring, u»&- 
mg^ urgamsuig. or supervising dames composed of company empkx'aee 
i kui mmmirawium does not in any way refer to the employment of other 

ffiMWT P *”° nael iadU8Uy ^ t *“ h * or 

LUUPtKATION WITH WAR MANPOWER COMMKaON 

Tbe Outtman of the Wat Manpower Commnw.on, in implementing 
executive Orders of the President creating the War Manpower Ooramis- 
aon lina omuning its powers and duties, in December 1942, issued an 
AommawativB Oder in which he named ESMWT as one of the agonci* 
w comprise the Bureau of Training of the War Manpower Commiiauir, 

T “!* * Ct< / 0n Uter 1&i,ed of approval by the Dmgreee, but in the meantime 
a plan u « op^aUon was adored in consultation with the director of the 
i>uimu ot lrauung which made the relationship between E8MWT and 

“* War Commi«ion effective with a mmimum of disturbance 

existing E8MW i procedures and operations. 

„ V* boUttlkri< * o( » few “f ^ «!**■>* ESMWT regions were revised in 
each s wsy Uurt tne ranking regions could be grouped to fit into th. 

- *ar manpower Commission region*. All the ESMWT rational ad- 
*jBen aw the two associate regional adviser*, with their regwimforganitt- 
j^ua, were retained to facilitate the operation of the ESMWT program. 

-n eaen of the 12 War Manpower Commission regions one ESMWT 

srr* “ bbiwt — — ? < - '*• 

The regional repreeentative was designated m the chairman of a oom- 
ESMW I regional advisere wboar regions romposed'toe 
, ML 03ffu “* H ® wa8WDes working member of a committee eomBosftd 
ui representatiVto of the ax training abodes named as eomDriaina the 

% U rT- U 01 1 ^ m> Under fche chairma^fp M the WMC regional 'chief 
o^inatoiu*. Thu committee wm be resp oba^e for the preparation of 

^uwgprofpanui for the WMC region. The ESMWT regional recreeen- 
twve *ieo to serve in an advisory ’capacity to the WMC chief of 
^^^aMpng nun informed aa to ‘the progress of the E8MWT program 

Ail oontsn U of the WMC regions] 'chief of trsining with the irwtrtutions 
parti^patmg in toe ESMWT program and with ESMWT mginnnl ad- 


% 



oaxsaai. 


akb rsocartcaae 


29 


risers ware to be made through the ESMWT regional representatives, and 
E8MWT wm to conduct all procedures connected with the authorisation 
of courses and other administrative operations in {He same mann er as 
formerly. 

The act which appropriated funds for the ESMWT program for the 
fiscal year 1943-44 specified that courses conducted under ESMWT must 
be “of types approved by the Chairman of the War Manpower Com- 
mission/’ but repeated the provision of the preceding year that the regu- 
lations pursuant to the act should be promulgated by the Commissioner 
“under the supervision and direction of the Federal Security Administra- 
tor and approved by the President.” 

^However, the contacts with the War Manpower Comndarion had been 
found of value to both agencies in their mutual efforts to make the most 
effective use of the funds appropriated by Congress to conduct training 
needed by war industries, and the relationships outlined above were 
continued on a voluntary cooperative basis throughout the remaining life 
of the program. 

The relations between ESMWT and the War Manpower Commission 
are depicted graphically in figure 1 (page 75) in chapter VII, in which 
chapter these relations are discussed further. 


TYPES OF INSTRUCTION OFFERED 

e 

Local differences in training needs, in facilities for instruction, and in the 
availability of qualified trainees resulted in several general types of courses 
being given in the program. Borne courses were designed to prepare trainees 
for employment in defense work; others to upgrade those already so em-, 
ployed. Some required the full time of the students; others were given 
after working hours. The time necessary to complete courses varied from 
a few weeks to several months, although the most common length was 
between 12 and 16 weeks. Classes were held both on and off the college 
campuses, utilising the facilities of extension centers, noneligible colleges, 
high schools, and industrial plants. In the fall of 1942 correspondence 
courses were offered for the training of teachers of mathematics and physics. 

The purpose of the program, “to meet the shortage of engineers, chem- 
ists, physicists, and production supervisors with specialised training in 
fields essential to the national defense” was accomplished in a number 
of ways: • 

(1) By tca ch lt^ tbs fundamental* of engineering or nf a field of science or 
ittftnagmneat to those without prwloua technical training or experience— 
graduates of high school* or of aoneogifwring eefiege comae* t o fit them 
few sendee a* aariataata to englnsen , seiaatiata, or production supervisor*, 

• and for subprofwtonnaJ duties la oae of thaw fields. 
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Q) 5£? , 1 ****** ***** ** would fit them for n**, 

' “** ws^»n«bl« wont, or read* tham more efficient In their ournot 

wort 

( 8 ) By f^fol professional persons instruction in defense sr-cidth* in whirf. 
• ■ *“*y k * 1 Wtherto bed little 05 no experience, ««h & diMaa in air—.?- 

•trataralderfi BfordTil^n^. “ m “ Br * fl 

<4> wk. 

to b# Drought op to (tote on ineent dcm^Jopmant* m their odd*. 

In the earlier planning stage, it was assumed that . although inwrvice 
trsming would necessarily bo part-time instruction, most of the pro- 
employment training would take the form of full-time oouises. Experience 
eoonehoTved that it was very difficult to procure suitable numbers of 
qualmed trainees who were able and willing to enroll in full-time courses. 
Table i in chapter IV shows that for the entire 5 years of the program only 
5 percent of the trainees were enrolled in full-time courses. 

Courses varied from basic courses like engineering drawing and elemen- 
tary cnemistry to highly refined specialties such as aircraft engine design, 
X-Ray impaction, and ultm-high-frequency techniques. for 

•drnuwon to these courses varied from high-echool graduation or "its 
equivalent in experience to the possession of a collate degree, and in a few 
instances to the possession of an advanced degree. 

The Act which appropriated funds for ESMWT for the fiscal year 
1043-44 specified that the courses offered must be “of types approved by 
tiie chairman of the War Manpower Commission . . Under date of 

^ESMWT*' ^ aPPP ° Ved foUowin * t > r Pes of oourses to be conducted 

A Type* e/Ceefies to Meet ifte Oortopaa 0 / £**#■»«« 

L “ ‘ 

a. 

8 . 

4. 

. «- 
«. 

7. 

8 . 

9. 

10 . 

11 . 

. 12 . 

18 . 

14. Engineering applied to the production of textike, foods, and other 
materials 


Baste science* fori 

General engineering f undament als 
Aeronautical engineering 
Architectural engineering 
Ceramic anj^nnnii^ 

Cbeniieal engineering 

CSvfl engineering 

Electrical wnginsarirqi 

Itiduzthal engineering 

Marino engineering and naval architecture 

Mechanical niniy iii g 

Metallurgical engineering 


S 


1. 

2 . 

A 


. l‘n ti ’T 




L 


6. Blolo ^w l chamiatry 

7 . Application of chemistry to BpeciMi iM problems 

C Typ«* •/ Gawsas CWym c f to MmI t&# Slartefas •/ PkyilcMi 

1. Ganaral physioa 

2, Ms shanks 

8. Heat 

4. Light, I Denting spectroscopy 
ft. 8oand 

ft. Kioctricitj and magnetism, including X-rays and electronics 

7. Physical instranisxita and measurements 

8. Special applications of physios to war problems 

0. 7yw« •/ C#«m« DasfewW to Mast the SkorUfu *t Prod*ctk>m S*p~rhon 

1. Principles of production management 

2, Accounting and control 
8. Office management 

4. Panonnel administration and labor relationa 

5. Statistics 

6. Proouraruent and stores 

8, Special rnsnagarnaui problems in war production 

Thia baric list was used throughout the remainder of the program. The 
enrollment unde r the various divirions of this list are shown in table II in 
chapter IV. 

FINANCIAL POLICIES AND CONTROLS 

A bask principle of the program was that participating institutions 
should be reimbursed for all proper oosts incurred in conducting approved 
courses which would not have been incurred had the c ourses not been 
given. In order to protect the institutions and at the guns discharge 
the obligation of the Office of Education to meet the intent of Congress, 
certain financial policies and controls were developed during the program. 
The principal ones are outlined in succeeding paragraphs. 

PAYMENT FOi EQUIPMENT AND SUPPLttS DELAYED IN DELIVERY 

In October 1941, the institutions were advised concerning the procedure 
to be followed when equipment and supplies ordered against EDT funds 
had been delayed fa delivery until after the completion of the EDT course 
for which they were approved. Hm letter stated: 

If jm* eqripaawt er fcppta wffi act be aeeded la E8MDT mums to ba 
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REIMBURSEMENT for costs NOT D«£CTLy ASe»TAINA*LI 

Tb® budgets included in course proposals, which have already beer: 
discussed (page 22) covered the costs which could be directly ascertained 
as being chargeable to the courses, However, some institutional services 
which were essential to the proper conduct of the program wore verv 
difficult to itemise, such as the general service* of the library, accounting 
and purchasing departments, and the administrative officers, To provide 
reimbursement for such costs the institutions were authorised u n d er the 
Regulations issued in 1942, subject to prior approval by the Director, to 
charge to the cost of courses a percentage of definitely ascertainable costs, 
wWch was to be justified by such evidence is the Director might require. 

'inis authorisation was extended to cover compensation for depreciation 
(Put not obsolescence) of laboratory equipment belonging to the uartitu- 
tions, by reason of its me in ESM^VT courses, the charge for depreciation 
bring expressed as a percentage of the cost of personal service* for labora- 
tory instruction. 

WORKING FUND 

m iW* the procedure was established of se nding to partici pati ng insti- 
tutions on request a working fund to enable the institutions to meet the 
needs of tbrir programs during the period between the starting of courses 
and the receipt of funds from the United States Treasury without drawing 
on institutional funds. It was specified that the amount requested 
not exceed the anticipated average expenses of the institution's ESMWT 
program for a period of 2 month*, and that expenditures from the working 
fund could be made only for itou approved on final proposals or Drojpoasfa 
for regional coordination. 

Near the end of the fiscal year detailed instructions were seat to the 
institutions as to to method erf transferring working funds permanently 
to pay for to cost erf courses. , 

Hus procedure was continued through to r emaining years of to pro- 
gram, aitnough the amount to be sent to an institution was reduced dur- 
ing the last year of to program. 

• 4 a 

AGMiMimATIYI »U©afT „ 

The early experience towed tod from to cost wtimato for a large 
number of separate counters it was difficult for the Washington staff to tom 
an accurate conception of to adodaistiwtiys organisation in an tnstiiu- 
lion. 'Ihercforc, in 1942 participating institutions were rwquestid to make 
pgtoMMgy estimates erf arfnrinisteatoi iwia th, 

to a period to be art by to iwtitotioa. tat not to mad 8 monto Each 
institution was asked to submit a pr oposal setting forth its estimated 
admin i str ative costa and delineating to orgard nation proposed by to 
institution to conduct, its EShfWT program. 
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After the total administrative budget ww prepared, the pro-rata cost 
per section was calculated baaed on the number of sections the institution <( 
proposed to conduct during the period covered by the proposal. The 
result*, when approved, were used in the estimates of costs in pr e l imin a r y 
and final proposals. Provision was made for revision of the pro-rata cost if 
changed conditions made revisions necessary. * 

This procedure was continued through the remainder of the program. 

* t 

CRfTERIA FOR SALARY SCALES OF SUPERVISORS Ah© TEACHERS 

In the “Manual of Forms and Procedures” issued at the beginning of 
the ESMWT-I program, formulas were suggested for we in determining 
approximate salary rates for supervisors and teachers of ESMWT courses, 
in terms of regular institutional salaries. It was suggested that the time 
required for supervision could beet be measured in actual or dock-hours 
•pent on the course, and that the rate per cktfk-hour should approximate 
'1/1200 of the regular salary paid by the institution to a teacher of the 
given rank on a 10 months' basis. 

For teachers the unit of measure suggested wa* the oon tact-hour, defined 
as an tour el actual contact with the class in before, recitation, or 
laboratory, which assumed that conakkuuble time not separately charged 
for would ako be spent outside the dam m preparation, grading of $ 
papers, coofemm, and the like. It was suggested that the rate per 
oontaot-hour should approximate 1/MO of the regular salary paid by the 
institution to teactos cl like rank on a 10 months' ban. 

For both supervisors and teachers toe statement era* mads that the rate 
should conform to the rate customarily paid by the institution for similar 
work, and that H might be advisable in dotemiuiiog KM WT rates to take 
' into consideration any already established local rates. 

Later in tbfc year the Washington staff adopted a definition of “educa- 
tional super vision" in order that everyone connected with the program 
might have a common understanding of the dwtin^ion between costa 
property belonging under Instruction (including educational supervision) 
an^ those bebnging under Administra ti on ( Including general supervision). 


TheESMWT staff considered that “educational Buperviaoo” should be 
toited to supervision related directly to subject matter and requiring 
teohstoai knowledge el the field covered by the course, including such 



1M 5XAE farther that aspects of superviaon km dire etlv 

wnewn^ with object matter should be charged to General Admlnbtr^ 
wn, utaua nf non stems m arranging for classrooms; suMrrison of 
^ t€ * shin « ffle^fc; and cheeking equipment, reports, and reoonk 
It vu suggested that for the sake of MmjJidty the cost for a sun«rviaor , « 
tone need not be divided between genera! administration and educational 
■apeoiaion, but might be charged to the classification to wbich the major 
portion of Ua time was devoted. 




USE Of "SAVINGS'* 


in maJte wtein that the reduced appropriation for the fiscal 

jesr ivii 45 be u»ed m the most Elective manner, the institution were 
to naintain^eueh bookkeeping records as would ih&a to 

repeat "Saving*** at Intervals through the fear, in order that 
reca —»«»*» might be utilised to pay the cost of later ESMWT eomsea 
uunng the fiaoal year the institutions reported total savings of $416,000 
out m totol alto^to »,®0,OOO, w abort fi percent. ~ 

ciostft accounting of FH'i ir.inrtm funk 

Ae further effort# to insure the greatest dfttrtiveM in the use of funds 
the fiaoai year 1 $44-45, a reduction was made in the Mae of the 
working fund available to an i nstitu tion, and certain new as to 

course approvals were instituted to reduce the “spread" between the 
amount, encumbered on preliminary proposals ami those approved on 
bb* 1 isoposab. The new policies wee stated as foikrwi; 

la advaato of the proposed 



J»*W<»t.tl». ebagm, the lactation. m mged to cooperate bj 
* 88 1“‘*« siMr own reeoras up to date at ifl fam tmj ^ 
submission ofrequesU for ouurse cancellation* orfor ohae ges k 

■Uiting datcs, offinal proposals, and of opening and Nosing enrollment 
reports. 


Following a k^-ring before tbs Bureau of the Budget on October 0. 1044. 
n, wa^, it wee.eteted that the procnm ahemid be ccnrfdenbly 
WHU.» TWW to eloetot it out completed foDowta* T-S Der. slue m 
aaae tor the nqoeeted ewteUment. On Nonmlw U, lMt. * I 

in meeting 


omnmjs, roumm urn noamomum 5$ 

| elear-cut argent Deeds of war industry." The proposal was that training be 
discontinued for much of the more elementary training and in- all run 
where training needs appeared to east but could not be clearly defined aa 
immediately necessary to the program of the war. Hie effects of this 
communication (ESMWT-Miac. 8030) will be discussed in chapter VIII, 
page 138. 

THU TO EQUPMINT AND SUPPLIES 

f > various Acts under which ESMWT operated were spedfio in their 
tion of the amount of funds which could be expended for this pur- 
er rental of equipment and the leasing of space, but left some doubt 
as to the ultimate disposition of equipment purchased with ESMWT 
funds. The Regulations stipulated that equipment was to be held for use 
in trainingoourses, subject, to transfer by the Director, and that "for these 
purposes title . . . shall be in the college . . ^Participating institutions 
were advised on several occasions to bold all such equipment subject to 
audit at any time, and subject to transfer by the director. They were also 
advised that they should maintain complete and lietailed inventory 
records of equipment purchased under the EDT, ESMDT, and ESMWT 
programs, and that it should be appropriately marked or tagged for 
identification. 

The approval by Congress of Public Law 124, Seventy-ninth Congress, 
First Session, finally settled the question of th - disposition of equipment 
and supplies by vesting clear title in the institution* authorised to pur- 
chase than, with the provision that "no school or school system ahull be 
required to surrender possession or use of any property or equipment 
which it is using in Ha educational or training programs." This provision 
was m ad e to protect those institutions which, while ineligible for active 
participation in the program,, had contributed to the program by the con- 
duct of ooursea under the supervision of eligible institutions. 

COSTS 

ESMWT was in essence not a national program, but a large number of 
local programs conducted under a uniform oode of general policies but 
under widely differing local conditions of operation and administration. 
The diversity in type and else of participating i nstitutions and of indus- 
tries served led to a great variety in courses and operating conditions, 
molting in costs of instruction which varied over such a wide range as to 
m*k* any general averages of rather doubtful aignifioanoe. 

• The ooet of any course wae dependent on such factors as the salary scale 
of the teachers employed, the length of the eourae, the nnmber of trainees 
enrolled, the amount of time devoted to laboratory inetruetion, the 
•ettoa* and kind of equipment nsommry far soadneting the some, the 
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•mount of rent nec essar y for off-campus apace in whieb to conduct the 
course, the administrative expenses eonnerted with organiting and con- 
ducting the course, the cost erf region*! coordination, and other factors, ail 
of which varied over a wide range as between institutions and even be- 
tween different courses in the same institution. 

Costa per trainee-hour were calculated during the first 3 years of the 
program, by institutions and by subject matter of eourst* In the EDT 
program the average cost per trainee-hour was 44 een^s, with a range 
among institutions of from 11 cents to 91.15, and among types of counts 
oi from 16 cents to 91.49, During B8MDT the average cost per trainee 
hour was 46 cents, with a range from 13 cents to 91.0? in Afferent institu- 
tion s, an d from 33 wots to 91.43 for difTerent types of coureai. In 
^MWT-I the average was 39 cents, the i nter-institutional range front 
15 cents to 93 cents, and the intereoeinae range from 18 cents to $1.©, 

A total of 1,795,716 persons were trained during the entire program, at 
a cost of 9-59,967,065. This indicates an average cost per trainee of 933.40. 
However, even this figure should be used with catition, since courses varied 
in iengtn from about 30 contact-boon to 800 or mow. The average for aU 
courses conducted was approximately 100 contact-home. Dividing this 
into the cost per trainee shown above gives an average cost of W cents per 
trainee-hour, a figure which compares very favorably with unit costs of 
©tow training programs. 

He total amount exp aOM for the purchase erf equipment by partici- 
pating institutions was ©,386, 798, or 5.7 peroent erf the total east of 
tiie program. 

The total cost of the program, $59,967,065, was made up of the follow- 
ing principal items: (!) General Institutional Administration. 914,532,622 
or 34.2 peroent; (2) Instruction, $40.445 £22, OT 67 5 p ^ k%] (g) Mainte- 
nance and Operation of Plant, 94,90,621, or 8.3 pero^. 

Here again a great range exists in the figures for different institirtfoiw, 
because ®f wide variations in focal conditions. The urgent need for setting 
up training classes in the ahortesi possible time, the scarcity of wtU- 
quafified personnel, the great variety of courses, and the fact that most of 
the tr aining was a«nu| neceariated tire setting up in same institutions 
of large adtaumstrativc and su perviso ry staffs. In sqm em m, the cast of 
supgririon approached the actual cost of instrustion. became nf dim}, 
cuitie* eneountored by the insti tutions in uneowmg urgen t training 
ne^ and in finding suitable teachers, and the need for eonferenoca witii 
men in industry to make certain that toe instructional program was 
effective. 

Table V in chapter VII shows the total expenditures of ESMWT funds 
by each institution toning each year erf participation in the program, while 
table Vi sho^s the distribution of total institutional expenditure into the 
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principal items mentioned above, ami also the total expenditure for the 
purchase of equipment. 

APPRAISALS Of THE PROGRAM 

It waa the policy of the Washington staff throughout the program to 
make continuous appraisals and cheeks of the effectiveness of the pr ogra m 
and t he results being attained, The formal appraiaive study waa made 

in the spring of 1941 by mean of a questionnaire sent to the institutions 
asking for their evaluations of the prog r am , their estimates as to its future 
rise, and suggestions as to ways in which the propatn might be made 
more effective. 

At about the same time, industrial and governmental executive* were 
asked, both by the TYaming-Within-Indurtry Division of the Office of 
Production Management and by the colleges and universities participating 
in the EDT program, to give their opinions as to the effectiveness of tins 
program in expediting defense. A formal study of more than a thousand 
replice was prepared in the fall of 1941 and was published in the Journal of 
Engineering Education of the Society for the Promotion of Engineering 
Education in February 1942, under the title “Are the EDT-ESMDT Pro- 
grams Expediting Defense?” This and other Specific studies of appraisal 
made during the life of the program are discussed in chapter VIII. 

The Washington staff, the National Advisory Committee members, and 
the regional advisers maintained continuous contact* with the Amy, 
Navy, Civil Service Commission, War Manpower Commission, and with 
war industries, in order to make certain that critical needs wereaot being 
overlooked. 

A considerable amount of time at mootings of the National Advisory 
Committee and of the regional advisers was devoted to evaluations by the 
members of toe groups of the effectiveness of the program aa they were 
able to judge it from their contact* in the field. Most of these meetings 
wit© attended by governmental and industrial executives, who were the 
wares n( many valuable suggestion* to* toe improvement and strengthen- 
ing of the p r ogr am. Following tbsae’meatings, it was customary for the 
regfcrtwl advisers to bold conferences with institutional represen tatives of 
their respective ragbag, to dtowre with them the potato brought oat at toe 
Washington meetings. Consideration waa given at these conference* to 
any criticisms which bad been directed to tire p r og r am . 

The institu tional representative* wore frequently asked by toe director 
foreownresit* on toe general effcctivcnw of their institutional programs 
Mid for estimates of future training needs in toe arena served by their 
batHutioa*. 5ucn ref treat** ware particularly valuable to the preparation 
oftoehudget e s tim a te which were sub m t t tod to tM Bureau of tM Budget 
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The W ftflhin gtoo office continued to receive letters of appraisal frorn 
governmental sod industrial executives throughout the life of the pro> 
gran. Theee letters, winch were a constant eouroe of Inspiration to tboee 
responsible for the program, constituted in some degree a continuous ran, 
idng check on the effect! venose of the program. 

Thus the entire organisation, including the Washington staff, the 
r^ponal adrimrs, and tbo institutional representatives, became in effect 
* a oontmuous self-appraising agency, constantly attempting to make ear., 
tahi that all courses were designed and conducted in Rich mtnnw ns to 
make real ami effective contributions to the war effort, rather rim ply 

to benefit individual trainees, 

CREDfT FOR ESMWT COURSES 

Since the stipulation was made throughout the progr am that all 
ESMWT courses should be conducted at the college level, it was natural 
that the question of academic credit for theee courses should arise. At the 
fbvt meeting of the National Advisory Committee it was the nonanmuii 
that the Office of Education should not be concerned one way or the ot he r, 
hut that this was a matter for decision by each i ns t itu tion. This opinion 
was in fine with the geher&l principle that the Office of Education ahcwiiH 
rwpect the integrity of the ooUeges and rMrtin from any attempt to dic- 
tate institutional policies. 

Aa Mated in chapter I of this volume, ESMWT waa never intended to 
s upp la n t or interfere with general technical ami professional college educa- 
tion. instead it was designed to provide specialised training to fit men and 
women for imm e di a te employment in industries or Federal agencies serv- 
ing the national defense. This objective resulted in oourses which. In 
general, were quite different from courses in tbs same field offered by the 
colleges to their regular students. ESMWT oomees were intended to 
emphasise the practical aspects of certain rather limited portions of a 
t echnic al or scientific field, with only such tfans devoted to general thorn y 
aa was necemry for a proper understanding erf theee practical applica- 
tions. The objective was to provide tr aining which would be bnssedtatiefy 
useful in industry by making available pers ons who could inteQiga&tiy 
perform certain specific technical or scientific duties, though they might 
lack a broad general knowledge erf the field involved. A regular ooUqge 
course in the same subject should be oonoemed primarily with general 
(wind plea and the theories underlying the whole field * nd related f Wri s. 
should contain enough examples of practical Apsjhc&liooi to lllustrata and 
driye home the principles and theories, and £&ld attempt to provide 
education which would give the student a good genera l knowledge of tbe 
subject matter involved, tbe ability to thtejr and reason intelligently 
therein, and a foundation on which a *" n * 11 mwint of practical axpsrtesoe 


would fire him satisfactory proficiency in * vide range of technical or 
scientific duties. 

These differences In objectives and characteriaticB between ESMWT 
rtonpM* and regular college courses gave rise to serious doubts m to 


. substitutes for oounee designed as parts of organised te chnical >nd 
scientific curricula. Such substitution was therefore, in general, discour- 
aged, although a fixed policy did not serai desirable, since some such 
substitution m i gh t be advantageous from the standpoint of ddasme 

In May 1041 a letter was sent to participating institutions reminding 
t han that the completion of an EDT course should prepare a trainee for 
immediate employment in a defense activity, that he should be immedi- 
ately available few such employment, and that for these reasons EDT 
wmmra oouiae* should rat be open to regular college students who 
planned to re-enter college in the fall. 

In June 1041 the Committee on Engineering Schools of the Engineers’ 
Council far Profession nl Development adopted the following resolution: 

Ii>8 vtd* rsrfrty of oo on — offered under the EDT program sad thsqusilty of 
iastreetica MUmd b*d i—riUWy to oozrtdaraUoo o i <so&*b orodl i. The 
Own m i tt— oa Bngin — r t ag Schook at tfah Eagt— * es Couaafl for Duf—imisl 
Deik pnant Is s ntnimrt of lie atyga— its idwaaid fawn tfo> *a>A«nfa poiitt 
of ritw for the creating of —eh credit It ronoemws, however, thai, thejwimsry 
peport of this iastreetfoi is gwe Utised preparation for oattoaal . 

la vkw of potential tatarfvaooa with the primary objacflvs by —xgflertft* B 
^■hyU r "***”**"*** thegve^vlsh— aet—ol 0 

Hie 'Region al Advisers, at tiwlr fifth n»wd<g is June 1941, discussed 
this reoommend st bn and adopted a resolution stating that "it k the sense 
of tide meeting that this group re oo m mfmd to cooperating matitntiona that 
no college credit be fhren for EDT pouts—." 

The "Answers to Questions" issued at the beginning of the E8MDT • 
program contained the following statement : . ' 


This nqubrnrast was found in praotice to he somewhat too restrictive, 
and it was mocSfied in January 1942 to permit students then in ooUegs to ' , 
— a— ttniilins law se^Jny— «t fa idem jafaetam the dam d 
tbs cottage year. Tbs new wording was as foBowt: 



the majority of EbMWT courses should be considered as satis- 


Oifr fo sp s Wal aas— appwt s d by tfcaDireetorawy ssyo—bsadmitrtd toaa 
ESMDT sosns whtis h* is a-ofied « s r-oUr seBefs stadart. Swh app-Tti 
wffl eot b* fta— as —pi for «— for er gmiHsts i' Uriaf i ‘.« who w pmsufag pro 



employ msal or the armed forom sad do aot i ai»od to ra-saroil is waUeji vHMo 
Um doiI a &adgfnW? year. Is such tart— 0— Uu> ooutm must got ba uF*s for 
*>&«• credit or as i substitute for » regular eviieg* ooone, except m UHt* prr>- 
ris»B may bare beeo w>«d*eafly walred by the Director. 

One exception was made to the general recommendation of the Washing- 
ton staff tha i academic credit should not be given for ESMWT courses 
This vu in connection with the course in ultiw-high-frequency techniques 
or igina l ly offered during the second acme* tar of ih© college year 194 1 -42 
The only qualified trainees available foe thia course in numbers sufficient 
to meet urgent needs of the Armed Forces war* the student* already en- 
rolled as anion m regular college curricula in electncal engineering — d 
physios, and it would have bsen icnpraettcahic for them to carry the course 
in ahre-higb^reqneocy technique* in addition bo their regular college 
wtwk. Ftp-thermo re thin course could properly be considered as haring a 
place in these curricula, since it was organised in the mm manner as a 
regular c nl l r ^p course, and rtaee the pri ncip l e s involved in this course 
would have widt* application in U^iuftnal deveiopineate following the war, 
as well as immediate application in the development of radar equipment 
for the use of the armed forces. This ooutm was given for credit because of 
the urgency of the need, and it b not considered that this action invali- 
datss in any way the general policy previously quote# 

The final decision as to the granting of credit for EsMWT courses rests 
with each participating college, as does the decision as to whether or not 
•ueh credit, if panted, shall be accepted as a substitution for parts of 
regular ooikge curricula. 

& 

ESMWT PERMANENT INSTITUTIONAL RECORDS AND 
TRANSITS THEREOF 

In the fall of 1944 the question was raised as to the propriety of using 
JSMWT funds for the establishment of permanent insUtutkmal records 
ami for the issuance of transcripts in future years to ESMWT trainees. A 
letter to the participating institutions pointed oat that .they were required 
to give each trainee a certificate or statement covering each course which 
ha had astbfaetarily completed . and that this certificate or stsbeasent was 
comparable to the transcript which most institutions will ireue pflhout 
charge to each regular student. The opinion was expressed that .the 
ESMWT trainee should expect to pay for additional transcripts an amount 
oomparable to that charged the regular college student for a second or 
subsequent transcript. 

It was brought out that such a fas could not be considered a pro p er 
charge against ESMWT funds, which ware appropriated to pay the cost of 
oq ure a s, which cost could in no way be affected by the issuance or doo- 
beaaaos of addi tion al transcripts. All participating insritutaone were 
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therdtore advised that sharps against BBMWT funds (or the issuance of 
transcript* to former trainees subsequent to the award of the certificate or 
etutOMBcrot of completion wouid’nol be approved. 

The ustituUun* were further advised that the coal of filing equipment 
nw wif y for the pwmaamt fihng of the rocvirds of ESMWT courses and 
tramees, and of transporting the equipment and record* from the pheo of 
their use during the ESMWT propam to the place of permanent filing, 
would be eooadered proper chargee against ESMWT funds 

CLOSING THE PROGRAM 

When it was decided tint instruction in ESMWT courses should be 
lennmatod on June 30, 1946, telegrams were sent to all participating insti- 
tutions announcing the decision in order that they might have ail posable 
time in which to make the necessary revision* of thsr plans. Many insti- 
tutions had already planned summer programs, and it yra* necessary that 
they revise their arrangements promptly in order to save needless expendi- 
ture of Federal funds 

The telegram was followed by detailed instructions eovenrig course* 
already in operation, courses which could be completed before Jbqe 30, 
re\> 5 ions of proposed courses with closing dales later than June 30,\ 
necessary revisions of administrative budgets to cover the costa incur 
tn ter mina tin g the program 

Copies of these instructions were sent to the Presidents of participat 
institutions, to familiarise them with ckmng procedures contemplated by 
the Institutional Representative* and other, officials who had responsi- 
bilities connected with the receipt and expenditure of Federal funds. 

A short time Later further information was sent to Preeadeuts and Insti- 
tutional Representatives, listing the*vark>ua steps whicb’should be taken 
by each partici pat i ng institution to make certain that its record* would be 
in satisfactory form for final audit. This was followed by a mure detailed 
outline describing the documents which would be needed for a Federal 
audit, and co nt ai ning instructions as to an inventory of equipment pur- 
chased and its location on June 30, class records, records uf regional 
coordination costs, and other details in connection with the dosing of the 
institutional program*. 

On July 6, 1946, the institutions were notified of the provisions in Public 
Law 134, Seventh-Ninth Congress, First Session, which gave dear title to 
equi pmen t and supplies bought with ESMWT funds, with the provision 
that "no school or school system shall be required to surrender possession 
of use of any property which it u using in its educational or training 
program." 

The last masting of the regional advisers, which was held on May 5, 
1946, was devoted largely to a discussion of the procedures which would tie 
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neoenuy In closing the program. Following this meeting each, regional 
adviser Held a meeting of the institutional representatives in his region, to 
which were invited the persons in each institution who were responsible 
for handling ESMWT funds. Each meeting was attended by a member of 
the Washington staff, who entered into detailed discussions with the 
institutional representatives as to the procedure* they should follow In 
dosing their institutional programs. 

During the summer of 1945 every institution which had participated in 
^W T program was visited by a member of the Washington staff. 
Thy* nsrt was for the purpose of discussing details of the program an d 
clearing up any uncertainties as to procedures with reference to the 
report and as to records to be maintained in the institution. 

* * 
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Chapter IV 

CONTRIBUTIONS TO THE WAR EFFORT 


OlNCE the E8MWT program was established to meet shortages in 
trained personnel in fields essential to the national defense, its results 
should be evaluated primarily in terms of the direct contributions it made 
to the national war effort, rather than in terms of its benefits to individual 
trainees. However, an industrial plant cannot be trained — the training 
must be given to the men and women who are or will be employed in the 
plant, and these people cannot be trained for more responsible tasks with- 
out being individually benefited by the training. It is therefore difficult to 
separate industrial benefits from personal benefits. 

It is also difficult in many cases to evaluate with great accuracy the 
results of college-level training, which by its very nature does not lend 
itself to quantitative measurement. Such functions as deagn and super- 
vision cannot be mathematically measured, and it is seldom possible to 
have available records of oontrol groups to check against the records of 
trainees. 

Nevertheless, it is possible to appraise ESMWT in terms of Ha objective 
of meeting shortages of trained personnel by a consideration of the nature 
of tiie .training needs of war industries, of the character and amount of 
training conducted, and of specific instances in which definite benefits 
have been observed by industrialista. It is the purpose of this chapter to 
make such an appraisal, in the form of a snail sampling of the contribu- 
tions of ESMWT to the war effort. 

INDUSTRIAL TRAINING NEEDS 

Industrial concerns engaged in the war effort, Urge and small, were 
forced by the urgency of the great na t i o nal need to expand their facilities 
rapidly and in some instances largely. Many small companies expanded in 
a short length of time to establishments of many times their prewar rise. 
Many war plants were located in communities which previously had been 
predominantly agricultural, and which therefore had Utile or no backlog 
of men and women experienced in industrial production (as, for example, 
the Urge airplane factories built in certain parts of Kansas, Oklahoma, and 
Texas). Borne concerns continued to make their normal product or some- 
thing similar to it, whi<$ necessitated few changes in general manufac- 
turing methods. Others on the contrary entered into the manufacture of 
war materials radically different from their normal products. In either 
case, a huge training program was necessary. Complex operations had to 
be broken down into relatively simple element* to bring them within tire 
occupational capabili ties of the dfiskilied or semi-skilled employees bring 
taken into the rapidly expanding industry. Experienc ed employees had to 
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be given special training to qualify them m Sujrervisbre responsible for the 
activities of groups erf new employee*. Women had to be trained to %$ke 
the places of men called to the armed force* or upgraded to more respon- 
sible positions. Eng i nee rs and scientific personnel in the ortropany ^ 
be furnished with engineering aides and technical assistants so that they 
oonld concentrate their own effort* on the more responsible phases of 
their work. 

Many of the large industrial concerns of the country had conducted 
training programs of thair own for years prior to the war. Must of these 
concern* continued with their training programs (hiring the war, but, even 
such concerns found it advantageous to supplement their own training 
snorts with the services of ESMWT, because of the tremendous pressure 

W .°!*. 0 D ^“““ecutive supervisory personnel. They found that 
ESMWT could give the needed training with lees interference with actual 
production than would be caused if they conducted the training themselves. 

In the ease of the smaller companies, there generally was no training 
agency within the company, and in many instance* there were not suffi- 
dent numbers of persons to be trained to justify conducting a course for 
them; but by combining the needs of several small companies and con- 
ducting ESMWT course* to fill three needs, the required training could be 
given adequately ami economically. 

CONTRIBUTION OF THE COLLEGES 

The appraisive studies mentioned in chapter III of this history, together 
with the letters from industrial executives which continued to reach the 
participating institutions and the Washington office throughout the life of 
tire program, leave little room for doubt that the institutions which par- 
ticipated in this program made an extremely valuable contribution to the 
war effort, by malting available to war industries the services of more than 
one and one-half million trained persons qualified to do some particular 
technical or supervisory task needed in the war effort, who would not have 
been available without the training afforded by ESMWT. All studies of 
the placement of trainees made (hiring the program 
all trainees made direct use of their training in war indwbnm The «p<jt 
cheek study which is described in chapter VIII, page 140, indicated that 
this percentage ran as high aa 98.7 percent. 

Table I presto te in condensed form the over-all accomplishment* of tire 
program for each of the 5 yearn during which it operated, together with 
totals for the S-year period. The 227 institutions which participated la the 
program enrolled 1,795,716 persons in oourses pre pari og trainees for sped/-" 
ie wartime job*. This pumber included about 250,000 persons who re- 
ceived training in two or more courses, which reake a tire number of 
tndividusl trainees somewhat over 1,500,000. However, sine* even 
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re-enrollment* were for the purpose of 'training 'for specific war jobs, 
enrollment* ire referred to in this history as trainee*. 

Of the 1,795,716 trainee* , 106,254, or not quite 6 percent, were enrolled 
in full-time course*, while 94 percent of the total training was for the 
purpose of upgrading persons already employed. The proportion of full- 
time trainees to the total enrollment was greatest in the first year of the 
program, constituting about 15 percent of the total for that year. The 
number of qualified persons available for full-time training declined rapidly 
during the w ar because of the needs of the armed forces and because of the 
increasing ease with which untrained people could find employment. 
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The figures showing the number of courses operated require a word of 
explanation. As the term “Course” was used in the ESMWT program, it 
included aR the training conducted by one institution under one approved 
course proposal. This might be limited to a single section or it might 
include aa many as 100 sections in as many different location#. The figures 
in the table repre s ent the number of oourae titles approved by the Waab- 
irgton office ratW than the number of sections coiuiuoted. (Bee ch. VII, 
^/p. 103). * . 

Tim table indicates that the heaviest demands for gaining continued 
throughout the program to be in the field cd engineering, trainees in this 
field constituting about 74 percent of the total for the entire program. 
Ttainaas meqama in Produetion Supervision constituted 23 percent of 
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^ la o mom h& cbcmfetry and physios conetitated 

wmt 2 percent each. A more complete hrt»k-down of enrollment 

WP««f «ur*« to contained in tahl*n, page 48, 

TRAINING Of SPECIAL GROUPS 

NEGROES 

Ilie total number of Negroes trained in the program wma 26,168, Thto 
number doe# not seem large In comparison with other figure* In thto table 
tm nererthelaw it indicates a substantial contribution to the war eSor*’ 
i oc number of Negroes who had adequate preparation for ESMWT train- 
ing w« proportionately smaller than the number of white persons with 
such training. These 25,000 men and women represent direst additions to 
the Nation's supply of persons with sufficient technical or scientific train- 
m® to perform the professional and technical job* in the war Industrie* 
which ESMWT was created to fiU, 

Solar as can b« Earned, the Negroes trained in ESMWT worses gay* 
a gou<J rtOotmt ul toemselvefi in industry ami contributed their full share 
to the industrial development of the country, which played such a vital 
part in winning the war. 

ARM® FORCES 

^Because of the early ruling against teaming of enlisted personnel by 
E&MWT » 37818 trainees in the armed forces consisted largely of 
otEm and civilian employee., a large proportion of whom were trained in 
the «ecteoii!GS program, which wiU be dto cuased iat^ in thto chapter The 
Gaining o £ this number of persons for technical service* to the armed 
forwe represented a valuable addition to the extensive training propams 
conducted by the armed forces themselves, although it constituted a small 
totoiuon of the total amount of training conducted by ESMWT. It should 

b* borne m mind that iSMWT was deapiedprmaiiiy to aid war indwtri**, 

VEIOtAhS 

The number of World War II veteran* enrolled in the program was 
j>® noticed that it wa* larger under BBMWT.m than 
under iusMWT-n; while all other groups were smaller. Thto indicates 
thatthe training of veterans wa* only beginning to be effective w hen the 
program cloned. It to weU known that prior to V-l Day discharge bn 
the armed force* were limited aimort entirely to 
^^uwl Usability of om sort or another, and it would hardly be expected 
that any large number of Rich veterans would be candidate for E8MWT 
training. 

WOMEN 

one^rth of ail trainees during the 6 yean m women. 
^jp»«uai number was 282,285, which constituted an impartazit and tog- 
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nMUawt addition to the Nation's pool of technically trained wafai . Tba 
majority of these women represented ml additions to the force of war 
workers, since most of them had not been previously employed, and ahno et 
none had been qualified to perform even the simplest of engineering or 
scientific tasks. Inasmuch at practically all of them found employment fat 
war industries at jobs customarily assigned to men, the women trained in 
ESMWT courses released enough men from war Industries to form an 
army of nearly 19 infantry divisions. The Italian campaign was euooess- 
fully completed by 11 divisions I 

Women were admitted to any ESMWT course on the same basis as men 
throughout the program. Borne co ur s es were established primarily for the 
training of women, such as the Junior Engineering courses at Rutgers 
University, ami the full-time courses in Engineering Drawing at the Uni- 
versity of California. At least one standard course outline, Junior Engi- 
neer-Supplemental (Number 25), was eat up primarily for the training of 
women to be placed by the CSvil Service CommiaBion, although men ware 
not barred from admieeion. . 

Considerable special effort was expended to encourage women to «arofl 
in ESMWT courses. The Nation-wide J&operation of business and pro- 
fessional women's dubs was secured in the effort to aoquaint women with 
the opportunities to service to the war effort which wee opened to them. 
Jobs which ESMWT courses were designed to fill were not the kind of jobs 
wbmeu had customarily filled, and it required continual educational effort 
by the oollagf* to enroll the number of women trainees who were trained 
in the program. 

It is the consensus of many letters received from the institutions which 
trained these women and of the Industries which employed them that the 
results attained were will worth the effort. Tim general record of these 
woman in industry is exoellent — in many eases erven better than that of 
men hi similar positions. It aeons evident that their training was a valuable 
contribution to the war effort. 


ENROLLMENT, BY TYPE OF COURSE 


Table II shows a breakdown of ESMWT enrollments into the main 
types of ooursee conducted under the program (compare of ooursee 
approved by the chairman of the War Manpower Commission, page SO), 
The field of engineering having the largest enrollment to the 5*year 
period wee electrical engineering, in which about fcwo-thirds of the trainees 
«n enrolled in courses In communications and electronics, a program 
which Will be d iscu s sed further in a later section of this chapter* 

The second largest cBvMon of engineering wee general en^neering, 
80 percent of the trainees in which were enrolled in engineering drawing 
and de s criptive geomet ry , the largest angle oouiae in the program. 
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third largest group in theraginaerijig field wm industrial 
1 ^ w **eh the >"iert enrollment «h in production engineering and 

If the enrollment in fMtMfaetion engineering b ,vided to 
tto&i m muustnai organisation and man a ge ment in the field of production 
roparwakra. some idee will be gained of the demand for advanced training 
tor ioremen awl supervise™. Tbk mm one of the prosing wed. of tadurtn' 
^roogimut the war Mid the training of people to fU these Job* was one of 
significant contributions of E8MWT to the war effort; 
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T«W« §L— T*toi Enrnllnimf ht Ail Profttm, by Typ* C a w i C ii M»h < 
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B.*— Tetrf bnlml for Al htpm, by Typo of Coono^^ooiboorf 



Hie 10 individual oourees which enrolled the largest number of trainees 
during the 5-year period were: Engineering drawing and descriptive 
geometry, 169,313; Communications, 125,906; Personnel administration 
and labor, 1^1,281; Accounting, 109)753; Industrial organisation and 
m ana gemen t, 95,489; Mathematics 88,764; Ptodoetfoa — 





87,115; Safety, 66,441; Electronics, 59,995; Aeroaaatieal structural engi- 
neering, 55,766. 

A detailed examination of table II shows that Is many of the individual 
subjects the rise and fall of enrollment approximately' paralleled the rise 
and fall of the total enrollment In the program. However, there are other 
ooum* in which the changes in enrollment departed widely from the 
pattern of the program as a whole. In some subjects the enrollment devel- 
oped quite rapidly is the early days of the program, while in others the 
max imam enrollment was not reached until quite late in the program. For 
instance, most of the civil engineering subjects reached their maximum 
enrollment rather early in the program, while new plant construction was 
heavy. In later months, when construction work had been largely com- 
pleted, the enrollment in these courses fell off modi more rapidly than in 
other field*. These departure* by individual courses from the pattern of 
the program aa a whole can be taken as as indication that tire program 
was responsive to changing needs of war industry. As was brought out in 
two of tire evaluations discussed In this history (ch. VIII, pp. 131 and 13S) 
tire participating institutions kept in close touch with tire changing needs 
of war industries and conducted courses in accordance with there chang- 
ing needs. 

SPECIAL PROCRAMS 

A number of notable specific contributions to tire war effort were made 
as a result of tire conduct of special courses in tire E8MWT program. 
Borne of these -are briefiy outlined in succeeding paragraphs. 

CHEMISTRY Of EXPLOSIVES 

One of the earliest of these special programs, which has already been 
m en tio ne d in this history (ch. HI, page 24) win the program to develop 
quickly a large number of people with adequate special training in the 
chemistry of explosives. The demand for such people was so great in the 
early days of the defense and war effort 'that under EDT two classes for 
teachers of tire subject were conducted, in which 33 college teachers of the 
subject were specially trained to conduct EDT courses in this field upon 
their return to their own institutions. Nearly 8,000 trainees were given 
instruction in this highly bn portent field of preparation for war. Of this 
number nearly 78 percent were trained during the first 2 years of the pro- 
gram, and 95 percent within the first 3 years. All reports on tire work of 
these trainees following completion of their oourses leads to the conclusion 
that tire contribution they made to America's war effort was an out- 
standing one. 


SAFETY ENGINEERING 

Another special program developed under ESMWT was in the field of 
safety sajfaswriag Tba tre me n d ous sorpansion of American industry 
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- C4Uaad A* de/enae and nr program* resulted, in a rapid induction of 
new and inexperienced workers into industry. Their inexperiW*, oom- 
bined with the drive for increased output, created conditions which greatly 
increased both the frequency ami the seventy of industrial accident*, and 
caused the km of a tremendous number of man-hours of la.h.>f a 
corresponding reduction in the productive capacity of the Nation. That 
this condition was early recognised by participating institutions is shown 
by the facta that the 6 nit course in industrial safety en girdling WM 
organised only 5 weeks after the opening of the first course in the program, 
ami that within* 6 months safety training course* had been started in 
7 colleges boated in 6 States. 

A joint oommittee representing the U. S. Office of Education ami the 
U. S. Department of Labor in the spring of 1042 studied the count* in 
■efety engineering then being given under E8MDT, and. other oouree 
outlines ami text materials, and developed B3MDT standard oouree out- 
line 13, Industrial Safety Engineering, which was approved by the Office 
of Education and sort to participating institutions as a guide to aid < h « m i 
in organisaing course* m safety engineering. These courses ware to bo set 
up to train supervisors, who would, in turn, aaume the responsibility for 
enrrying safety instruction into their plants. Tins program was so suc^*. 
ful that it was later extended to cover personnel of the War and Navy 
Defrertxnefita. In the faU of 1943, the program was still fur ther expanded 
by offering a more advanced oouree in Industrial feisty Engineering 
(staaferd course outline No. 27). In the spring erf 1944, Mill anot her 
course, standard course outline No. 29— Industrial Safety, was offered at 
the request of the National Committee for the Conservation of Manpower 
in War Industrie*. 

total enrollment in safety courses during th* 5 years was 66,441, 
making it the eighth oouree in are in the entire program. The contribution 
which the supervisors trained in there courses made to tire conservation of 
human life and energy in war industries can never be directly measured, 
but it was tremendous. 

ULTkA-HKJH-FtEQUtNCy TECHNIQUES (RADA*) 

One highly important development during the war in which E8MWT 
played an important part was that of the radar schools. As early as May 
1941, the National Research Council called attention to the argent need 
for training in tire field of radio and electronics. Even earlier, courere in 
electronics and communions had been offered under EDT. The 
electronics courses steadily became more important and turned more and 
more in the direction of ultra-high-frequency applications. 

The vital plaoe that the ultra-high-frequency radio beam would ia ko in 
the war was recognised in the spring of 1941 when tire Army Signal Corpe 
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beg&D •ending group* of from 450 to 600 young officers to England for 
mstructwD in the field. This plan was scarcely well starts before many 
difficulties were experienced and others foreman 
On June 23, 1941, the first ultra-high-frequency course for the training 
of officers opened at the Massachusetts Institute of Technology under the 
sponsorship of EDT. Shortly thereafter, under E8MDT, a cooperative 
program for the joint training <rf both Amy and Navy officers, utilising 
the staffs and facilities of Harvard University and the Ma«achuaetti 
Institute of Techno log}', was developed. 

Increasing trai n i n g needs became apparent almost immediately, anH g 
teacher conference was arranged at the Ma«achusetts Institute of tech- 
nology, which was attended by faculty members from 40 engineering 
colleges which had teeif invited to participate in the program. 

This conference followed the pattern established in the program of 
training in the chemistry of explosives. The instructors who attended 
returned to their own institutions, where they conducted ESMDT oouree* 
in ultra-high-frequency techniques, using a oouree outline and otter 
teaching material developed at the M.LT. conference. In the fall of 1942, 
under E8MWT, a second conference was heid at Maanchusetta Institute 
of Te chno logy which resulted in the addition of 25 institutions to tb> 
40 previously authorised to conduct ultra-high— frequency courses. 

Beginning in July 1943, the Army and Navy made direct contracts for 
the training of officers in this field. Up to that tone, there had beau trained 
m E8MWT ultra-high-frequency courses 2,587 Army and Navy offioers 
and 203 civilian employee* in research; and HO faculty members of 
engineering colleges had received training which prepared them, to turn, 
to give instruction to several hundred senior students majoring to electri- 
cal engineering and physios, as well as to others. 

Before UHF training oould be undertaken by an individual, a thorough 
knowledge of toe more elementary principles of radio was necessary, and 
this field was also covered by E8MWT ooureee. Both the elementary and 
advanced training needs became increasingly imperative until the com- 
plete radio program became a major undertaking of ERM W'p The total 
number of persons trained to the field of radio and electronic* was about 
185,000. 

The complete story of the aocomptehments to the field of ultra-high- 
frequency radio for our armed forces m not yet fully known. However, 
enough is known by the general public to make it certain that ultra-high- 
frequency radio was a maj or wa r 'tool The contribution of the E8MWT 
training in electronics and UHF to the conduct of the war, and the total 
eavtog effected to Uvea, ships, and aircraft have been of great magnitude 
»nd unportanoe. To ESMWT should go credit for the early recognition of ^ 
great war neodi to this field, for getting the major training pro gram un der 
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Involtring the cooperative action of the Army, ike Navy, and various 
oducstbaal institutions, and, finally, for developing a traini^ program fa 
the radio field which will stand out, because of its magnitude and the far- 
reaching nature of its results, among the greatest tingle concentrated 
effort* in education. 

QUALITY CONTROL BY STATISTICAL METHODS 

An exceedingly important contribution to war production was made by 
the 'Nation-wide use of the course in Quality Control by Statistic*] 
Methods. This course wa* based on the Shewhart Control Chart for con- 
trolling and improving quality during production. It treated «ueh prob- 
lems a* acceptance procedure* and specifications and methods of sampling 
to insure maximum quality at minimum cost; it considered economic de- . 
sign factors and the proper netting of toler&ncce and other factors having 
to do with improved production procedure. The oourse was originally de- 
veloped at Stanford University under ESMWT. The Office erf Production 
Research and Development of the War Production Board cooperated with 
ESMWT fa the oonduct of instructors conferences and fa introducing 
courses in other institution* throughout the country. Many tratarM** wens 
reported to the institutions and to the Washington office <rf outstanding 
benefits to war industries resulting from the application of the principles 
and procedures developed fa this oourse. Quotations from a few such re- 
ports are: “Savings of 110,000,000 annually on one operation" (By an 

aircraft manufacturer) ; "The . — Company is saving (800 on^ every 

bomber yet att a ^ing better performance.'’ Another airplane manufac- 
turer "reduced its inspection force 80 percent, yet effected greater safety 
ami improved quality assurance." 

OTHER PROGRAMS 

Space does not permit the discussion of other special program* and 
course*, sudh a* the Diesel engiribering oourses for Naval officers, the 
training of Maritime Commission officers, the tool-engineering oourse* 
given cm the west coast to aircraft industries, the Nation-wide offering of 
oourse* in time and motion study, training of supervisors, 
drawing, training of personnel for the Ariny Map Service, production 
ifristr ation, and many other oourses which made distinct contribution* to 
the armed forces or to industrial production throughout the period of the 


STATEMENTS By INDUSTRIALISTS 

Throughout the life of the program many fatten written by industrial 
eaocrtrves were received by the Washington office, either directly or 
through part i ci p at in g institutions, setting forth benefit* to the war wort 
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«^^°°T nipaai “ Which ^ n * ultftd fn>m tnuning conducted under 
lg "'Worn pose Die for an industrial executive to make a 

daftttits quaatitatire statement erf the result* of i he E8MWT training pro- 
gram, It waa oever known what the 4 trainees wnoeiwd might have done 
wimout Use Gaining, and it was seldom possible to estimate accurately 
wfe*ttounii^ tlte company itedf might have been able to oonduct had 
E8MWT not been available, Nevertheless, a Urge number of the letters 
reoejvM from industriaikt* make definite statements as to benefits to the 
wwo** erf their eompaak* rewriting from the training. The following 
excerpts are illustrative of the statement* oonUined in many of th«e 
tetters. QUter letters are quoted in chapter VML 

A letter received from the vice president of a shipbuilding company 

to part: A 


Ws h*T» grows from a ridpywd with Ires than 8,000 empbym to am with 
more Ihaa B.000 Bica la tap than S years' time. Our aupernaarv staff haa had 
to grow IB proportion. 

— — . Primarily, EDT, ESiSdT, and ESMWT hare been coocarred 
»iA training the higher bracks of our peretmnd, incloding the aupemaory 

trandata the rah» of there program* into donors saved aad arrive at 
•^thiaf hka a real figure would, of course, be hard to do; but oar mmo-bmu* 
pm ddp hare steadily dwreaatti tn spite <rf the fart that we hare ooatfonaily 
be« feealnT green labor la at the bottom of the ladder. We believe that a Urge 
prDjwrBuu of thk has been due to the emph a*u"p! aoed on the training of the 
■Verriaory persosadL * 

Sochoourere a* Power Plant Operation, Electrical Engineering eourere, 
ooorep In Naval Architecture for the use of the wperriaorv personnel 
bare Jreo our supervisors a technical training that » invaluable laronneetion 
with their practical work la the field. Fureusret io aU of three typre of trairnr* 
conducted tinder this program hare been our Foremanahip Trefoil* etreere in 
which we hare graduated over 1,200 moo woriur* as »uperv*>re here at the 
■flip yard We are psi*cularfy proud of this program, 

Tba tthia high eMypc of training for supennaory men haa been a pod tire fao- 
** in_increreed production can be shown by the fact that cnir foremen and de- 
partmenl head* in the fidd today ask for nothing but the gremmt type of men 
to keep Uicrr program going, ter they hare the confidence in thntr ability to 
handle their Jobe, sfidyte their production need*, and teach the newts men the 

IT’** ti ^ L tiri ^ U T Sa f JV * Ur0 il * ra8d thro ^ '****€ programs. Ware we 
^ ***** njf * M!r wtporriaory training program was responsible for only 

o»-t«th of the aarfog, that we hare made during 1SU3 1 . production period, we 
ted te*t wa would be rery conservative. The one- tenth wring on one ship 
wwUd *eaount to 8,000 hours aad on toe year's program of 72 ships would 
***'*' WLkA v* 0 ™* to IHWCtkwlIy threa-quurtcfi of a 

^eddre tte Immediate value of this program to dilpbufldii* duH«* th^ar 
•ftort, we fad that our supervisory hre become adrereU» n .rtj minded with 

Iks rreult that wsfad that fo the postwar competitive period, our men will wart 
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tion with their jobs. Being training conacioiia, they hare encouraged the men 
under them to make better uae of vocational training facilities. We feel that 
EDT, ESMDT, and ESMWT programs have been handled in an efficient and 
economical manner by 8 worth mo re College ami hope that you will b«? Interested 
in continuing this worth-vrhile educational program in our district. 

An example of the sort of contribution which ESMWT was able to 
make in the case of a new industry located in a previously nonindus trial 
area is contained in a statement from an aircraft company. After outlining 
the fact tha£ this company, starting “from scratch" in a nonindustrial 
area and rapidly expanding into one of the major aircraft companies in the 
country', presented a real and complex training problem, the division 
manager said: - , 

The help of the ESMWT program and the Texas colleges and universities 
sponsoring these courses has been an important factor in our being able to train 
a sufficient number of technically skilled employees to keep up with our plant’s 
* rapid expansion of personnel. This is especially true in the fields of tooling and 

engi 


He stated further that the institutional representatives of several insti- 
tutions worked cloeely with the training director of the company in the 
development of an adequate training program, and that without this 


much retarded. 

The supervisor of personnel of a company in Connecticut, in a letter to 
the Bridgeport Engineering Institute, which conducted courses under the 
supervision of Yale University, wrote: ' 

I should like to take this occasion to tell you that in my opinion, the conduct 
of these courses and their effectiveness surpassed our most liberal expectation#. 
When the final adore is in, it is believed that rhueh of the productiveness of our 
war industries must be credited to the splendid training which civilians received 
in your program. 

An engineer in charge of an engineering and consulting laboratory at 
Schenectady wrote in April 1945 as follows: 

Early In 1940 this laboratory was asked by the Army and the Nayy to develop 
and produce special measuring instruments and devices and wgSjAp since been 
doing this continuously, and even at the moment at an accelerM^ rata. 

AU of this work is of the highest grade and requires the beet of technical 
ability . To aid in the actual production, we have brought In many young women 
and In the later days a considerable number of young men (4F and returned 
veterans). Them have been continuously trained in the course In eleetro- 
% mechanical techniques, under the auspices of the ESMWT. * 

At (he present time we have'enrolled 00 young women and 40 young men and 
I can ny with all certainty that a goodly share of the high quality output de- 
manded in the instruments which these young women and young men have 
tested is doe to the completeness of thtf training which they have lOceived in 
this opurse. - 1 , 
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Although our turnover is not Urge, still under the present condition! of work- 
log it is substantial so that a continuity of training ia essential aa long aa we have 
ordera for war production, such aa we have now where not only do we have 
ooDaiderable backlog but new ordera an coming to ua. 

i2bM WT Trai ning Coune has become such an integral part of our opera- 
tion tLat to continue on with our work, oar supervisors express a poaitive 
need for It. 

The engineer in charge of Langley Field Aeronau%al Laboratory, 
National Advisory Committee for Aeronautics, wrota as follows: 

The work-load of this laboratory daring the war, resulting from requests by 
the armed services, baa been greater than we have been able to handle with the 
ataff available. It haa been Impoaaible to acquire, train, and aarimilate sufficient 
professional personnel The laboratory has been forced to utilise some profee- 
rional employees who have received their base engineering training in fields 
other than aeronautic*. The importance of the work aid the acute shortage of 
competent personnel has prompted the Army to make available to the labor*- - 
tory certain Air Corp* personnel for aasignment to the Air Coipa Enlisted Re- 
serve. The engineers in this category have been away from school and in many 
cases from engineering work for a considerable time, and, therefore, are definitely 
in need of the training in aeronautics which our e xpe r i e n c e has sho wn can be 
supplied through the University of Virginia’s E8MWT program. An increase in 
the staff of approximately 700 employees by the end of this fiaeal year has 
already been approved. The greater part of these men will be engineers who will 
undoubtedly require specific training in aeronautical subjects now or previously 
set up under the local E8MWT program. 

On the whole, the results of this training have been very gratifying. Section 
heads and division chiefs have been well pleased and have noted that it has berm 
possible to make work alignments requiring a knowledge of the broad aspects 
of aeronautics, which would not have been possible without such training. The 
program has been a distinct and worth-while contribution to the laboratory's 
soocen in providing the armed services with vital researeh results. 

The War Manpower Commiaflion Regional Director for Rhode Island 
wrote to the Dean of Rhode Island State College as follows: 

We are pleased to note that the trai n i n g being done by your organisation is 
becoming more and more specific, with courses designed to meet definite needs 
of critical industries. No other training agency is prepared to do the training job 
in the technical and engineering field that EflMWT la doing today and in view 
of the serious curtailment of competent engineering graduate*, this service to 
Indus toy cannot be eir erertl msted. 

In conclusion, may I again oommend you on the excellent job being done by 
your Institution ami trust that it ia going to be possible for you to continue this 
work in full cooperation with the WMC Divirion of Training. 

The superintendent of tooling of an aircraft company, wrote as follows: 

Just a few Unas to advise the splendid work that has been accomplished 

by the ESMWT . . .4n the training of tooling specialists and tooling gagineya 
to fulfill our tremendous obligations in the war effort. * 

At this time, due to manpower shortages caused by Selective Service, the 
allotment of manpower by the U. 8. Employment Service a ad the reduction of 


lbs tot*! numbs of tooling smpioyooi la our p mg? m w of i — nrnnl ifiSelaney, it 
t>eeoB» Inrrwuringly important that the scope of oot fewer penoa ad be broad- 
Mod, This broadening training impiire continued ESMWT eoagwm n that we 
m *- T ^*”7 oa critical tooling programs that an still imperative U* our 
plant*. 

The series of "TooUm for M ass Production’' aounes that wore initiated ... last 
year have been of inestimable value and we sincerely trust that we ahaB have the 
opportunity of this training for those night shift employees who have not yet 
had the privilege of attending. 

i ne continued Cooperation of your office , , , in fulfilling these training coums 
wffl be sinemaiy appreciated. 

^*1 * 

A letter irom the pl a s tics department of another company, after stating 
that education "cannot be measured in quantitative terms," states : 

We can, however, weure you that these courses hava hew of very definite 
value to our technical men who have thwn 

TbeM oouTsee’have been of value because they have presented chemical 
k/v'wledgtj which is up to date thus enabling Urn recipients to <*rm im the seeps 
of their usefulness to our ahanung j indiwtrv. 

This knowledge, because of its recency, has generally not appeared la stand- 
ard chemical textbooks used in college* These oourere have benefited both olds 
experienced tecbnieai men to increase their useful nra in war production and 
have anstea recent graduates in chemistry in developing their usa- 

fuina* in their application to, war work. 


INTER-INDUSTRIAL COOPTATION 

In the early days of the program many industrial executives laid straw 
on the need for "dosed” course*, by which was meant courses conducted 
for the employees of a single oomp&ny. This attitude was In some cases 
made necessary by the highly secret nature of the company's product, and 
was a condition which continued in some cases throughout the program 
In many cases, however, this attitude was mused by industrial rivalries 
ana tne rather natural disinclination of one company to contribute to the 
general effectiveness of operation of a rival company. 

However, as the country became more involved in the war effort, ami 
particularly after Pearl Harbor, this attitude largely disappeared except 
in urgent cases of highly secret product* It became evident to these 
executives that tbeir primary interest lay in the utmost possible expediting 
uf the war effort by aU citizens. The proportion of dosed courses HacI?t-.aH 
steadily anu it became more and more common practice to organise daises 
from among employees of several competing firm* WHh a few exceptions, 
no restrictions were placed on the trainees to prevent them from 
their company procedures in the E8MWT The rliurnn tiros be- 

came general forums for the exchange of trade information, sad this 

feature of the program was found to be of peat value to the industries 
concerned. 
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Theteachers of many of the ESMWT classes wow men employed by 
tue industries being served, which meant that an expert in one company 
often used his knowledge and his experience to improve the work of com- 
peting companies. One especially striking eaae may be mentioned to show 
the length to which this in ter- industrial cooperation could be, and was, 
carried. A company in New Jersey was supplying aircraft accessories and 
parts to aircraft producers in many parts of the country. Part of the stock 
was purchased from other manufacturing concerns, packaged, and re- 
ahipped. Other items were manufactured in the machine shop of the 
company. Because of the nature Of its operations, the company placed 
emphasis on warehousing, receiving, and shipping of vital aircraft prod- 
ucts. The company was also de si g n ated as one of the metal storage units 
for the United States Government. 

Because of wartime conditions the personnel of the warehousing divi- 
sion erf the company were inexperienced and not acquainted with modern 
methods of handling large quantities of snail parts. Delays and errors in 
processing vitally needed aircraft parts were frequent and the personnel 
director of the company appealed to Rutgers University, one of the insti- 
tutions participating in ESMWT, for help through a tr aining program. 

In response to tais request a course was organised for the personnel of 
the company, ana a competing corporation loaned the man in charge of 
its warehousing division to be the insteuctor. As a result of thin course 
many improvements were quickly noted in the efficiency of the personnel 
in receiving, shipping, and storing the aircraft parts, and orders received 
from other manufacturers and from Army Mid Navy installations were 
processed much more rapidly and efficiently. 

' The industrial good will generated by such procedures as have just been 
mentioned w as pro bably not enyisione-d as an objective of the legislation 
creating ESMWT, but it is unquestionably one of the valuable “by- 
products” of the program. 

GENERAL CONCLUSIONS 

Th& contents of this chapter and the appraisals mentioned in chapter 
III constitute only a s mall sampling of the evidence as to the general 
etfectavoncii erf the ESMWT program and of the contributions it to 
the war effort through the training it conducted. 

ESMWT matte available to war industries thousands of men and 
women with specialised teaming and abilities, who were able to perform 
important technical and supervisory teaks vital to the war effort, and 
which they could not have performed without the training given them by 
ESMWT courses. It served to increase the efficiency of other thousands of 
employees ami to expedite war production In hundreds of plants ip all 
parte of the oountiy. In fact without the aid furnished by ESMWT many 
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mdustriabplants would have been unable to make the valuable oontribu- 
tions which they did piake to the war effort. 

No estimate can be made of the number of American lives saved directly 
or indirectly aaa result of the increased production of all kinds of materials 
needed by the armed forces which can be traoed to the training received 
by industrial employees under the ESMWT program. All ^available evi- 
dence leads to the conclusion that the program made a contribution to the 
Nation's war effort many times greater than the total amount expended 
id the conduct of the program. 
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Chapter V 

PERMANENT EDUCATIONAL VALUES 


I HE PROGRAM outlined in preceding chapter* attained many new 
eonoepta, many departures from the traditional. NeJ relationships were 
established between Government and the colleges, and between the 
colleges and industry. More than one and a half million citizens received 
direct, practical, personal demonstration of the value of adult education. 
Industry discovered that the colleges could give thoroughly practical help 
m the training problems faced by companies that were rapidly expanding 
iO meet war needs. Hie oolleges learned new techniques of course con- 
struction and of teaching which proved to be successful in providing 
.. techn i<^ and scientific training to Meet specific industrial needs. Even 
before the close of the program many industries were planning to oontinue 
similar training courses, either in their plants or in nearby colleges; and 
many oolleges were planning continuations of ESMWT course* as techni- 
cal extension services on a fee baas. 

In short, it is evident that the results of this cooperative effort of the 
Federal Government and the colleges contain many implications for edu- 
cation and many permanent educational values to the colleges, to indus- 
try, and to the Nation. 

It is the purpose of this chapter to list some of these implications and 
permanent educational values, and to discuss briefly certain of them. The 
chapter contains not only the ideas of the writer, but also his synthesis of 
opinions expressed by other members of the ESMWT Washington staff, 
members of thd National Advisory Committee, Regional Advisers, Insti- 
tutional Representatives, eminent educators, industrial executives and 
.others. 

CONTINUING NEED FOR ESMWT-TYPE OF TRAINING 

Experience during the war emphasised the fact that industry needs 
large numbers of well-trained technicians and subprofeasional men and 
women to assist the fully trained professional workers— to serve as the 
“noncommissioned officers of industry.” The ESMWT program detnon- 
strareu that these "noncommissioned officers” qan be satisfactorily trained 
for their Jobs in short intensive courses designed to fit persons for imme- 
diate practical duties. 

E8MWT trained men and women for specific jobs in war industries, 
such as the production of airplanes, ships, guns, tanks, ammunition, and 
other war material During the reconversion period and the period of 
prosperity which is expected to follow, it will be necessary tp retrain many 
of these people and others to make automobiles, houses, household equip- 
ment, public buildings, highways, and to conduct other peacetime activities. 

9 f 
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E8MWT and other programs have resulted to large numbers of pv. 
trained engineers and supervisors to industry, which will create a 
IMP dem a n d for further training of then men and women. 

It fa expected that postwar industries will demand of the onlfaga# and 
umverfatiai more bu si n e ss and technical oounsea, more cooperative dto- 
more graduate courses, and more industrial research. 

There seems to be every reason to beheve that a program built on toe 
principles of ESMWT, but d es ig ned to meet the peacetime need s of indue- 
^ toy and governmental agencies for “nonoGmmfafaoned officers” would 
■ aftrve an equally useful purpose and would provide benefit* to the trainee*, 
to industries and Federal agencioe, and to toe eeonomie welfare of toe 
Nation. It has been suggested that ihfa program should be broadened to 
tnetodejall fields of education, at both the undergraduate and the graduate 
tev^» Such a program might well include the tr aining of governmental 
personnel, mostly on the postgraduate level. 


TRAINING NEEDS OF VETERANS AND 
DISPLACED WAR WORKERS 

Studies conducted by the Army Service Forces and experiences of edu- 
cational counselors in many places have made it evident that many veter- 
ans oi W orl^ft- ax ii will wfah to continue their education, particularly in 
en g ine ering and business courses, but that many of them, although fully* 
qualified for ooUege-favel courses, win not wfah to devote to their educa- 
tion toe tune required to complete regular 4-year college curricula. Rather. 
iimy wiu prefer courses aimi lar in concept and nature to those conducted 
by ESMWT, in order to prepare themselves as quickly as f or 

produetire work. Many will wish to supplement training received in toe 
armed forces with special upgrading courses to fit themselves for greater 
responsibilities and greater usefulness to industry. Many who held indo*. 
trial positions prior to induction will need refresher course* to bring fch»rn 
up to date on the many changed industrial processes and procedures which 
have devejopeo during me war. The need for this type of teaming fa elwrtv 
recognised in many of the larger industrial organisations of the country, * 
which are making definite provisions to give special tr aining to former 
employees returning from toe armed force*, in order that each one may be 
to make hfa or her m a x i m um contribution to postwar production. 
® a J sent ^Dy the same conditions prevail with re*peei to the retraining of 
“•dwrUi workers. Many will neon retraining to convert than from occu- 
pation* awful only in toe war effort to occupations useful In a peacetime 
economy. 
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INCHEASWG THE IMMEDIATE INDUSTRIAL USEFULNESS OF 

engineering college graduates 

long been recognised that the engineering graduate muii be 
employable at the time of graduation. How to maka him to when it \a not 
certain which specific calling or employer he will have hat been a major 
difficulty. Closer cooperation between the college and the industrial em- 
ployer may find a more rational answer to this question and may make the 
tranation from college to industry a moother one. Possibly continuation 
training on the job through short, intensive courses following oollege 
graduation may be one means of increasing the immediate us e fulness of 
engineering graduates, as ESMWT courses did for trainees already on 
the job. 

4 

REFRESH COURSES FOR PROFESSIONAL WORKERS 

ESMWT experience has shown that professional persons can have their 
industrial effectiveness enhanced by short, intensive refresher courses 
designed to bring them up to date on new developments in their fields; 
that they ran be prepared for work in new fields by short, intensive ooureee 
tawed on their previous general college and technical ©duration and 
experience. It is felt by some persona that this type 6f instruction should 
be continued, mainly at the graduate level, to keep engineers and scientists 
informed of current developments in their professions. * 


NEED FOR NATIONAL COORDINATION OF 
TECHNICAL INSTITUTE PROGRAM 

There is widespread agreement on the napd for a great expansion of the 
technical institute tyjre of training in the United States. Many believe 
^bax the Federal Government has an obligation in the development of this 
program, sines if the technical institutes are to be successful, they must be 
adequately financed and mart be establish e d in Rich a way as not to con- 
flict with already established public and private institutions. There should 
^he a dear appreciation of the programs of other training agendas, particu- 
larly those offering vocational training. Technical institutes should cooper- 
ate with these agencies, but should be oareful not to permit their courses 
to be con duct e d below the oollege tend. National coordination seems 
nermseary to accomplish these ends. Opinion has been expressed by many 
tbs* experiences fa ESMWT bare indicated that It is. possible for the 
f ederal Government to a ri min is t er^largs programs with a minimum of 

costs, and that a joint endeaver of the character 
of bsmWT ran be tmdarisken through cooperation b etween government 
and industry and still retain the essentials of free enterprise. 
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The National Advisory Committee of ESMWT oa Deoember 4, 1943, 
addressed the following resolution to tho tKS, Commissioner of Education : 

Th« war bu readied in a rapid development of the type of train] t* repre- 
■ented by the ESMWT courses. This may be desifnated intend vs 
training for immediate application to industry and public service. It teewm a 
much needed purpose and should be ooutiimed and developed. 

Th* relation between Urn type of training and pm fr— in ml education in 
ex^ineering, science, and mAaegement is extremely dose, and any administra- 
te* pi*o for its oontinuatwn must recognise these intimate relatio iwhip*. 

If intensive collegiate training for immediate application te Induttfr and 
public service is to be continued and extended, its Federal relationships can best 
be administered, in our opinion by assignment to the Division erf Higher Educa- 
tion, U. 8. Office of Education. 

The Engineers' Council for Professional Development, which for many 
years has published lists of accredited p.n gi moving curricula, with results 
markedly beneficial to the engineering colleges, in 1944 established a Sub- 
committee on Technical Institute Programs, to accredit technical insti- 
tute curricula on invitation of the institution offering them. 

Hie Chairman of the subcommittee, Dean H. P. Hammond, of the 
School of Engineering, Pennsylvania State College, in announcing the 
• program, said. 


. 1Q I i« one hand and secondary aod vocational schools on the other, 

an i held of education on a basis of strength and uee/uineee oompar- 

*b tion it holds in other industrial nation*. It ia expected by this 

moans to enhance the general aUtus of technical and er^meanog education 
aa a whole. 

RELATIONSHIPS BETWEEN FEDERAL GOVERNMENT AND 
,v COLLEGES AND UNIVERSITIES 

ESMWT set a pattern for relationshipe between the Federal Govern- 
ment and the colleges inr a federally sponsored educational program, 
\ whic h ma ny observers feel has important implications for the future! 
ESMWT wak based on the fundamental policy of institutional autonomy 
and administrative responsibility to the greatest possible extent consistent 
with the responsibility placed on the U. S. Office of Education by Congrwa. 
Hie colleges pl&nnedtend conducted courses to meet training needs uncov- 
ered largely by thenuilvee, and the Office exercised a minimum of controls, 
adopting only such as were necessary to insure that the will of Congress 
should be carried c||t. ‘ 

opinion has Been exprwed piany of those vrfio wwe active in tiie 

program, and also by many other educators, that this fundamental policy 
was an important factor in the success which attended the - program, and 


purpose of the accrediting program is to raise the lUadm fa of 
ia ie field of technical education intermediate between the eagiMar- 
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The Council of the Society for the Promotion of Engineering Education 


on October 25, 1943, adopted resolutions with respect to the postwar 
education of returning veterans, whjph included the following: 

3. That, baaed tJto the very Mtto*etory experience of the engineering ooUsfee 
conducting war tralaiag courses under the auspices of the U. S, Office of Educa- 
tion, it ia fait that the general administrative po tides and organiiaticn ao euc- 
ceaefully employed by tha agency should be uaed aa a prototype for the 
adminiatration of Factory participation in tha postwar education. 

4. That the practice of the U. 8. Office of Education of employing experienced 
eagineering college educator* and admltortratara in key positions on ita adminia- 
trative staff be adopted by any Federal agency [charged with administering 
program* of higher education for returning veteran*, Lnvoiving eogi neera^ and 
related sciences. 


ESMWT were enabled to make contributions to the national war effort 
which they could not have made without the training. These citisens ha d 
their morale raised by being pro Tided with an impetus to self-iniprove- 
me^Vby being helped to develop in themselves abilities and capacities 
inherent but often unsuspected, and through the satisfaction of knowing 
that thcirpersonal contributions to the war effort were increased in value 
agd in effectiveness. 

The suooess of E8MVVT in preparing these people, of all ages and all 
walks of life, for effective participation in war industries has caused a 
tremendously increased interval in programs of adult education and a 
widespread appreciation of good, teaching. It has been demonstrated that 
adults can be educated and that such education pays. Many m en and 
women beyond school age have found that they can learn from texts 
lectures things that they had given up as beyond their range, and the; 
have enjoyed it. So many people have been benefited by these ooureec 
that it is inconceivable that the posrieebool-age group will give up this 
broadening type of instruction. 

The program has also been responsible for an increased recognition on 
the part of the public of the need and value of night school and extension 
service* by the colleges, to stable employed person* to prepare themselves 
tions or for greater effectiveness and increased responsibility* 


sent positions. ESMWT had many aspect* jn common with 


ograms, and some of tha largest institutional prografns wise 


bgnduoted by the extension divisions of the institutions concerned. A 
former president erf the National Univena ty Extension Association 
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rwnuy pointed oat that of the 6a institutions bolding msnibetahi" in 
umasBoeialmn, 68 conducted KMWT eoureea. Fifty of these tostitulioM 
wuducted courses off their campuses, and "at least M" of the nmgram. 

by t ^ Mion d ‘™°“ He pointed out further that in 
. . f^snun 8 institutions through their extension division 

iramea about 34 percent of the total trainees for the year. 

EFFECTIVENESS OF ( CGLL£GE$ IN CONDUCTING 
INDUSTRIAL TRAINING 

The opinion hm been expre^d by many that industry, governmental 
a^^sa, and the genera] public have acquired a greater appreciation of 
_ euw:UT ®w UI couege-level training and of the abUitv of the mltesm 
to aoapt themaeJvw to changing needs and to render service of dLtinrt 
immediate value to government and to industry. 

Industry baa learned through ite experience with EBMWT that the 
«nc 6 ^ can conduct the kind of coureaB needed by industry, more effee- 
tively than industry can conduct them for itoelf, and with km interference 
WiUl , pm ? uctKm - E*Pcrience in ESMWT has demonstrated that opera- 
tional jobs be taught m the classroom and that such instruction 
provmee an excellent preparation for the 'honeommiaakmed officers" at 

valuable for groups of «mafl industries to 
wmcn it might be difficult or perhaps impossible to organise claom from 
any nngk industry large enough for effective and eomnioil toafcructioa. 

xioaever, experience to ESMWT baa proven definitely that to ooier te 
be effective in preparing ^ trainees for immediate Wutoeas to industry . 
amreee must be designed through cooperation between the college ood- 
aucting the eouree'and the industry or industries being served Careful 
auu oonflcientmus exploratory work as to training mad a and thorough- 
going analysis of fields for essential training needs wen* found hkhb 
aewwary to make the training effective. ' 

v/aLUn OF COOPERATION BETWEEN COLLEGES Ah© INDUSTRY 

The dose and cordial cooperation which has been developed between the 
colleges participating to ESMWT and the todmrtries amJ imv.rmnentai 
agencies winch they have served is wandered to be hlghlv beneficial to &D 
muMta&L Ui fact, the opinion has bean expressed, by' manv that this 
opitKturt of the pregram might wed be considered of aoffident valur 
io jnstuy its entire cost, mere seems to be no doubt that both toe "H riro 
ind the tahurtrim wiU maWery offort to oontinu. thia oordia] ooom™. 
0un > w “*“ WiI ‘ enable the eoUeges to increase the value oyhe ! - aerviott 
to Indutey and to goTernment and to give their etndonta atVpeof 
aou mu. need value i to them u woiton and aa eitisena. Thk In so war 
wapnM tnat regular college curricula should be composed of E8M WT-type 
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oomm, which, as has bn previously noted, have a different objective 
from the regular oolkge ac raises. One worker in the ESMWT Program 
characterised hsMWT courts as" ‘discrete block* of technical knowledge" 
and uprated doubts as to the feasibility of attempting to substitute a 
mtva of these “blocks” for an integrated program of education. The 
technique* developed in ESMWT will be of greatest usefulness in the 
(icTGiOpmout oi instruction in technical institutes and in terminal courses 
in junior eoUages, where they ihould pro ye extremely valuable. However, 
the general principle erf maintaining does cooperation between the oolkgre 
ami industry ami of attempting to include in ooIkgB course* consideration 
trf the special problema of indue tries in order to enhance the immediate 
usefalnesi of college graduates to industry will undoubtedly be continued, 
to the great e nh a nceme nt of the Nation's technical and wseatifie program. 


NWCATED USEFULNESS Of ”1WX/$TRJAL PKOFESSORS"- 


TT» suee^rful oeeialiwxi fields aa 

teacher* oi ESMWT coma suggmte toe desirability of requiring a 
peats- amount of practical experience erf engineering and technical 
teaehere, which, in turn, suggests the possible desirability of some arrange- 
nMit whereby young staff members erf oar oo Beg e s can spend part of their 
tfa» to industrial empfoymenk It tree ghres rise to the suggestion that 
*nd technical ooDagas might give thought to the development 
, between Lhemsetres and practicing engineer* and industrial technicians of 
r elationsh ips roughly equivalent to those existing be tween the colleges of 
medtetoe and the practicing physicians who serve as clinical prof amor* 
It Is thought that the engineering and technical colleges may find It to 
their advantage to make use of a limited number of expert industrial prac- 
titioner* who may come to be called “industrial profeeoore.” However, 
expedience with EBM WT teachers recruited from industry has aim shown 
the need for close and effective educational su p ervi s io n over new teacher*, 
ami has given i n dicatio n* that such “industrial professors" may require 
rether careful educational wpemsoa. This leads direct to the sugges- 
tion that technical and professional colleges ought well consider the need 
lor a greater degree of such supervision of new teacher* in regular college 
courses. * , — 


E*peric trees of teacher* to ESMWT courses have boon helpful to the 
to nc heti, to the colleges, and to the industri es. An lucre seed internet has 
b era developed among technical joOsp teacher* to improved teaching 

methods, such as a more sftastire ess of visual aid* pester qm of ptohkvi 



IMPROVED TEACHING METHODS 
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material taken directly from indwtry (frequently from the indu^rW 
experience of the students), the use of longer clvw periods, sad greater 
student participation in class discussions. Hie teacher* hare »*»-■ learned 
the need, in instruction applied directly to specific jobs, for greater emph*- 

on practical spplicationa of fundamental sciences without weriflrtng 
basic principles. It has also been learned that in this type of instruction a 
Btriet adherence to the traditional prerequisite* for regular college coursm 
may be unwarranted. It has been demonstrated, for erampk * that alert 
adult persons can secure a sufficient working knowledge of technical Rib* 
jecta Rich as strength of materials, thermodynamics, and electronics to 
perform certain subprofewional duties in a very satisfactory manher, 
without being able to meet the traditional requirements of completion of 
a course in calculus. This suggests that future adult education may be 
organised on the principle of self -selection— on the basis of ability and 
energy instead of on academic credits previously earned 

CONTINUOUS APPRAISAL OF COURSE CONTENT AND 
TEACHING METHODS 

ES.MWT procedures necessitated careful study and review of the con- 
tent of every course every tune it was /u Unit tod for approval by the 
Washington staff, and its justification to that staff as a course which 
would definitely expedite the war effort. The doae working arrangements 
developed between the colleges and industries served was another mfiu- 
enoe leading to a close and continuing appraisal of course content and «f 
teaching methods, in an effort to make every course as effective as pos- 
sible. The value of this continuous appraisal of courses and teaching 
methods has been so plainly evident to the colleges participating in the 
program that one result ofi E8MWT experiences will undoubtedly be an 
increased interest on the pari of the colleges in making similar appraisals 
of regular college courses. Such a result cannot fail to have value to tech- 
meal and scientific education. 

INCREASED INTER-INSTITUTIONAL COOPERATION 

The oordial relationships developed between institutions of higher learn- 
ing as a result of their cooperative effort in the program, and the friendly 
discussions of common problems in regional and national meetings noj' 
doubt have been of great value to the institutions. The fact that the mem- 
bers of the National Advisory Committee, the Regional Advisers, the 
Institutional Representatives, and the members of the Washington staff 
knew each other and joined in effective teamwork led to a high degree of 
inter-institutional cooperation. New teaching techniques or improved 
eomwe outlines developed by one institution were available to all partici- 
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(mtmg in*tituQ|>ns. Difficulties encountered in one part of the country 
w^re made knojim to all other areas and were not repeated. Solutions for 
difficult problem* encountered in uncovering training needs, in finding 
suitable st&n members, and in establishing satisfactory' salary schedules, 
teaching bads, and administrative and supervisory procedures were passed 
on from one institution to otners, resulting in definite benefits to the war 
rffurt. In some cases teachers were loaned by one institution to teach 
courses conducted by another institution. 

ii, has been emphasised by many that those cordial relationships can and 
should be continued, and that they can contribute much to the general 
effectiveness of the Natron's educational prograin 
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Part II 

AUTHORIZATIONS, ORGANIZATION AND 

administration, and appraisals 

" » * 

Chapter VI 

CONGRESSIONAL AUTHORIZATIONS 


CCtC. C to quote the principal provisions 

! 7:T c WE8MW J Wm “ were untamed in the seven Act*, of n™«™ 
wmen appropriated funds for the program from 1940 to 1US? ^ 

EOT- 1940-41 

J?r< A ±^t «■ EM program, Public Law 812 of the 

n “ *• 

JSJ^L^ Z t . a8iM,BdQ S °°™ <* «“•*• V*d*. provided bv 

S3 hi £!15 «r» •«««»: 

lo eay tdmol AaD be allotted to .*1 i^r!T 

"!!"? «»•— wytagotti m appforKj pi^ ' M 


" bt itelatortd MUM 


n ai«i 
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for the manufacture or maintenance or preparation of products essential 
to the National Defense or services needed in connection with the further 
development of plans for defense/' . 

ESMDT-1941-42 

The second year of the program was authorised in Public Law 146, 
Seventy-Seventh Congress, First Session, which was approved July 1, 
1941 It provided for the expansion of the program into the new fields of 
chemistry, phypics, and production supervision, $nd made definite provi- 
sion for the oost of regional coordination, in the following paragraph: 

For the eo*t of short courses of college grade provided by decree-granting 
colleges sad universities pursuant to plans submitted by them ami approved by 
the Commissioner, which plans shall be for courses designed to meet the short- 
age of engineers, chemists, physicists, and production supervisors in nalds essen- 
tial to the national defense, and such plans may provide for regional coordination 
of the drfense training program of the participating colleges and univenutiss, 
f If, 500, 000: Prodded, That only colleges and universities which operate under 
charters which exempt their educational property from taxation and public 
degree-granting educational institutions shall be eligible to receive funds 
herefrom: . . . 

» 

A ban on subversive activities by ESMWT employer*, which was 
repeated in later Acts, was expressed in the following language: 

No part of any appropriation contained in this Act (hall be us ed to pay tbs 
Salary or wages of any person who advocates, or who Is a member of an organisa- 
tion that advocates, the overthrow of the Government of the United States by 
force or violence; Prodded, That for the purposes hereof an affidavit shall be 
considered Crima fade evident* that the person making the affidavit does not 
advocate, and la not a mamber of an organisation that advocates, the overthrow 
of the Government of the United States by force or violence: , , . 

• 

The Act contained the same statements concerning permissible Allot- 
ments for equipment and space, and concerning discrimination as to sex, 
raoe, or color, as were contained in the act of the preceding year. 

Provision was made for regulations to be promulgated by the Com- y 
misaoner “under the supervision and direction of the Federal Security 
Administrator and approved »by the President/' This language was 
repeated in subsequent Acta 

Regulations pursuant to the Act were approved by the President on 
July 23, 1941. Hie regulations contained sections setting forth the func- 
tion* of the National Advisory Committee and of the Regional Advisers, 
a sughtly more detailed discussion of college plan* than appeared in t he 
regulations for the preceding year, and provisions for continued operation 
under plans approved during the preceding year until plana pursuant to 
the new Act could be submitted by the institutions and approved by the 
Commiflgion ar. 
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These Regulations contained the first statement as to title to equip- 
ment purchased from ESMWT funds. The statement was that such equip- 
ment “shall be at all time* held available for use in defense training course* 
and, to the extent not needed in the college, shall be subject to disposition 
by the Director for use elsewhere in the program. For these purposes title 
to the equipment- shall be held by the college or its nominee.” 

These Regulations also contain the first reference to reimbursement for 
costs which could not reasonably be accounted for separately, stating that 
“the college may, subject to prior approval by the Director, charge to the 
cost of courses a percentage of definitely ascertainable costs. Any such 
percentage and a basis for application must be justifiedtfcy such evidence 
as the Director may require." 

ESMDT SUPPLEMENTAL APPROPRIATION 

A supplementary appropriation of $3,000,000 was made by Congress in 
Public Law 528, Seventy-Seventh Congress, Second Session, approved 
Agril 28, 1942. 

ESMWT-I, (1942-43) 

For the fiscal year 1942-43, Public Law 647, Seventy-Seventh Congress, 
Second Searion, approved July 2, 1942, appropriated $30,000,000 for the , 
conduct of the program, using the same language which had appeared in 
the appropriation for 1941-42. 

The Regulations pursuant to this Act were approved by the President 
on August 11, 1942. They oontained no essential changes from the Regu- 
lations in effect during ESMDT. 

ESMWT-I I, (1943-44) 

For the fiscal year 1943-44, Public Law* 135, Seventy-Eighth Congress, 
First Session, approved July 12, 1943, appropriated $25,000,000 “for the 
oost of short course* of college grade — pursuant to plans — approved by 
the Commissioner, which plans shall be for courses of types approved by 
the Chairman of the War Manpower Commission. . . (Hie remaining 
language was the same as in the preceding act.) 

The Regulations pursuant to this Act were approved by the President 
on September 28, lf43. The chief difference between these Regulations 
and those for the preceding year had to do with the responsibility of the 
program to the Chairman of the War Manpower Commission. It was pro- 
vided that “ooursea must be of types approved by the Chairman of the 
War Manpower Commission" A further stipulation was made that “find- 
ings and recommendations of tbs appropriate War Manpower Commission 
authorities" should be considered by the Director in the approval of ooureea. 


The statement concerning title to equipment which had appeared In 
previous Regulations was changed to specify that such equipment “shall 
be hdd by the college for use in war training cooreea, and «h*ll be subject 
io transfer as may be required by the Director fchenever and wherever in 
his judgment the need exists. For these purposes title to the equipment 
shah be in the college or in the name of an agency or an individual dangnee 
approved by the Director. Suitable measure* shall be taken by the college 
to safeguard the continued availability of the equipment for the afore- 
mentioned purposes.” 

ESMMTMII (1944-45) 

For the fiscal year 1944-45, Public Law 373, Seventy-Eighth Congress, 
Seoond Session, approved June 28, 1944, appropriated “$4,000,000, to- 
gether with not to exceed 6 million dollars of the unobligated toli.rwL 0 f 
the appropriation for this purpose fof the fiscal year 1944, including repay- 
ments thereto — Providsd fvrth&, That not to exreed 12H per oeatum of 
the amount* allotted to any school shall be allotted to it for expenditure for 
purchase and rental of additional equipment and leasing of additional 
space . . (Other language was the same as in previous Acts.) 

No new Regulations were issued for the fiscal year 1944-45, but the 
institutions were merely notified of the one significant change from the 
preceding year, which was to the effect that 12H percent of the amount 
allotted to any school might be allotted to it for the purchase or rectal cd 
additional equipment and leasing of additional space, instead of 20 percent 
as in previous progr ams . 


LIQUIDATING THE PROGRAM 

Public Law 124, Seventy-Ninth Congress, First Session, approved 
July 3, 1945, contained an appropriation — 

For *D npoaw oeoeasary to enahls the Office of Education to liquidate the 
profl^Ma provided for t i m i ng prior fiscal yes/a uodw ike KmtI _- r j 

Training*, Defease Works*, (ottW dkferee) Pros** 
purcbesea during prior (iaeal yean from appropriations amis the heachiw Bdu- 
Training, Defense Worker, (national defense), la aseordaree with 
pnpomli submitted by educational a (eerie. and approved by the Commb- 
•oner, riiall remain the property of the agency dwagnated in the proposal and 
approrad by the Oummissionw to purchase and to hold title to such oauiptoent, 
and that the aippLu* authorised by the ComnabrioDer to bf purchased shall ra- 
oiain the property of th» agency authorised to ptirrti ass wsik m lrpHra: Pmsi’ilsrf 
/wttw, That bo school or school vyvtam shall be raquirad to eBmaderpo^aBrida 
or dee of any p roperty or equipment which it is uaaig ja i«a edueetioasl or tryi ^ - 
" IT " 1 ’ 

'Dm provifaon as to the disposition ofequiproentsnd supplies purchased 
with ESmWT funds settled finally a natter which had Involved oncer* 
ttfnty and had best of concern to the institutions eod to the Washington 
staff throughout the 5 yean of the program. 


Chapter VII 

ORGANIZATION AND ADMINISTRATION 


i . . 

I HE PURPOSE of this chapter is to outline the general organisation, 
policies, and procedure* adopted by the Washington staff, the National 
Advisory Committee, Regional Advisers, Regional Representatives, and 
the participating institutions during the life of the program. The organisa- 
tion and the procedures were all designed with a view to expediting the 
accomplishment of the fundamental objective of the program — to oonduct 
training 'Ho meet the shortage of engineers, chemists, physicists, and pro- 
duction supervisors in fields essential to the national defense.” 



The most important factor in the general organisation of a dminis trative 
control of the program wasthe determination of local training needs to 
meet tire urgent requirements of war production. The securing of tnforma- 
tion as to these training needs was the responsibility of the participating 
institutions. They obtained this information from a variety of sources 
which are indicated in Figure 1. "Flow of Information.” This chart depicts 
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graphically the relationships which existed between the E8MWT Washing- 
ton office, the participating institutions, and the industries and Federal 
agencies for which training was conducted. It also indicates the contacts 
maintained between ESMW i and other Federal agencies, especially the 
Bureau of Training of the War Manpower Commission. (See chapter III 
page 28) The chart shows only those agencies from which the greatest 
amount of information concerning training was secured. 

As indicated in the chart, the principal sources of information as to 
i - tramin £ newl « industries and Federal agencies for which course* 

were conducted. The colleges had for many yeare prior to the war main- 
tained close contacts with industries and Federal agencies who employed 
their graduates In the E8MWT program these contacts were strength- 
ened and the cooperation between the colleges and industries became 
closer, since it was necessary for the colleges and indust nr* to join force* 
m designing special training courses to meet special war m^eds, and m 
providing instructors to teach clamm. 

Other sources ol information open to the institutions were the E8M WT 
regional advisers, regional representatives, National Advisory Committee, 
and the W aahingtem stall, all of whom had many sources of information 
available to them concerning training needs. The' regional repfrsenutives 
were in continuous intact with the War Manpower Commission Train- 
ing Councils, who were, in turn, constantly studying the needs of indus- 
tries in cooperation with the National Production Executive Committee 
and local Production Urgency Committee* and Manpower Priorities Com- 
mittees. Participating institutions were urged to make every effort to give 
all training needed in plants designated by these agencies as “must’; plants. 

The United States Civil Service Commission was particularly* helpful 
during the earlier months of the program in advising regarding needs for 
engin eering and scientific personnel. 

The subject oi determination of training rieedft will he disc useed further 
in a later section of this chapter. 

s * 

WASHINGTON STAFF ORGANIZATION AND OPERATIONS 

The general dutiee of the Washington staff, in addition to the deter- 
mination and establishment of general policies and procedures fer the 
operation of Uie program, included (1) the approval of institutions for 
participation in tne program, (2) the approval of course proposals and the 
kaeping of records thereof, (3) accounting and auditing, (4) research and 
itatistacs, (5) publishing information and reports, and (6) cooperation 
with other Federal agencies. 

Am stated in chapter III, the Wa s hi ng ton staff as constituted at the time 
oi tbs passage of the original Act was quickly found to be too ^.li to 
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administer the program effectively, and consequently it was augmented 
a* suitable person* could be obtained. 


ORGANIZATION CHART 



Figure 2 


Figure 2 represents the organisation of the Washington staff near the 
dose of the program. It shows only the principal staff members in each 
division of the office, without specifying the number of assistants assigned 
to them. The composition of the staff wbb in a more or less constant state 
of flux, and it would be difficult to select any particular date on which the 
number of people employed in the various sections could be considered as 
an average number for the program. 

In all divisions of the Washington office, extensive use was made of form 
letters, worksheets, and procedural charts and directions, in, order to 
expedite the work of the professional staff members and to aid in the 
prompt processing of proposals and reports from participating institutions. 
A code system for identifying institutions and courses was set up early in 
the EDT program and used with slight modification throughout the 5 
years of the program in preparing statistical and financial reports and as 
a quick and positive method of identifying courses and course proposals. 

The duties listed above were performed by the units described in suc- 
ceeding paragraphs, with responsibility centered in the director and 
deputy director. 
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PSIN^AL STAFF MEMBERS APPOINTED 

Ab outlined m chapter 11, page 14, the original staff members, in addi- 
tion to the expert consultant, who »m also chairman of the -National 
Advisory Committee, were Mr, Horton and Dean Case, Dean Seaton was 
appointed director of the program in November I WO, and other principal 
ftaff members were appointed from time to time, as will be outlined in the 
following paragraphs (listing appointments in approximately chronologi- 
cal order), 

, Praf Henr >' H Arms by, registrar and student adviser at the Missouri 
School of Mine* and Metallurgy, was appointed field coordinator early in 
1 Ml, continuing in this capacity until the close of the program . His duties 
included coordination of the work of the regional advisers, through consul- 
tations with them and with institutional officials, attendance at regional 
meetings, and service as oprt^ulive secretary for meetings of regional 
advisere. He acted as the personal representative of the director in public 
relations. After Mr. Horton's resignation from the staff, he also served aa 
executive secretary to the National Advisory ’Committee. 

Tl^ principal spedalat's duties soon became so heavy that a second 
principal specialist was appointed, and the country was divided between 
the two men. The second principal specialist was H. M. Crothere. dean of 
the Division of Engineering, South Dakota Bute College, who joined the 
staff on leave of absence from his institution. 

When the progr&jn was expanded in 1M 1 to cover the fields of chemistry, 
physios, and management, specialists in three fields were added k> the 
staff. Dr. A M. Patterson, formerly vice president and profeesor of chem- 
istry at Antioch College, was appointed specialist in chemical education 
(later promoted to principal specialist In chemical education). When Dr 
Patterson rerigned in the fall of IMS, Dr L. W. Hunt, aseormte specialist 
to engineering education, assumed hu functions. 

I>. I. H. Bolt, who had been a mamb® of the staff since early to the 
EDT program, was appointed aenior special 1st to phyiles. Dr. Bolt came 
to the staff with teaching experience in several engineering college*, as well 
as Industrial experience. He continued to this capacity for the remainder 
of the program. 

Dr. G. T. Bch worming was appointed senior specialist to management - 
education (later promoted to principal specialist). He came to the staff on 
leave from the ^University of North Carolina, where he was professor of 
business administration. He served until the end of the program a 

Later to the year the number of the principal specialists was increased 
to three by the addition to tho staff of Theodora H. Morgan, head of the 
Ltepertoaani of Electrical E nginee ring, Worcester Polytechnic Institute, 
who joined the staff on leave of absence from his institution. Mr. Morgan 
later served as a s sist a n t director, and stffl later as deputy director. - 
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During the EhMDT program, Uean Case pn^notod to the newly- 
creftied position of deputy director, to relieve the director of certain 
administrative duties by assuming general charge of the operations of 
the staff. 

♦ 

At the dose of the ESMDT program Dean Beaton returned to hia duties 
as dean of the School of* Engineering and Architecture at Kansas State 
College, from which he had been granted leave to organise and develop the 
EDT and ESMDT programs, fie was succeeded as director by Dean Case, 
who served in this capacity for the-mnainder of Lho program. 

At this time Dean Crothers was promoted to the office of dqputy direc- 
tor, which position he occupied until December 1943, when he returned to 
hia duties a s dean, of engineering. South Dakota State College. He was 
weceeded as deputy director by Professor Morgan, who served in this 
capacity for the remainder of the program . 

In May 1942, Prof. F. W. Marquis, chairman of the Department of 
Mechanical Enpneering .at Ohio State University, joined the staff as a 
principal ^eciaiist in engineering education, on leave of absence from his 
institution. He continued in this capacity for the remainder of the program. 

At the dose of the ESMDT program, A. C. Jewett, who had bear serv- 
ing as a bold representative, was appointed principal specialist in engineer- 
ing education, and served in this capacity for the remainder of the program 
He bad formally served as the director of the College of Industries at 
Carnegie Institute of Technology 

Early in the fiscal year 1943—44, EL T. Donovan, who had been serving 
as a field representative, was appointed principal specialist in engineering 
education, to replace Mr. Morgan, who served as assistant director for a 
few months prior to hia appointment as deputy director. Mr. Donovan 
served as principal specialist in engineering education for the remainder of 
the program He had come to the program on leave as assistant professor 
of mechanical engineering, Univertfty of New Hampshire. 

Mr. R. L. Peurifoy, who had been serving. as a field representative, was 
appointed as the fourth principal specialist, and continued for the re- 
mainder of the program. Mr. Peurifoy came to the program on leave as the 
director of the division of engineering, Texas College of Arts and Industries. 

APPROVAL Of INSTITUTIONS 

The “nan" submitted by an institution wishing to qualify for partici- 
pation In the program was subjected to careful study by the technical 
specialists and the principal specialist in whose area the institution was 
situated, in order to determine in which field or fields the institution 4na 
qualified to conduct E8MWT courses under the terras of Urn Act and the 
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5 noe tJie Plan was the basic contract between the institution and the 
Office of Education, a careful procedure was followed to insure that all 
professional members of the staff^ became acquainted with the qualifica- 
tions of each tostitutio/ approved for participation in the program, and 
with the conditions upder which it was authorized to propose and conduct 
courses. The negotiations with institutions desiring to participate in the 
program, and the analysis oi Plans, were conducted by the principal spe- 
cialist in chemical education. Later this duty was assigned to the field 
coordinator. \ 

A total of 241 institutions were approved for participation in the pro- 
p-am. Of this number, 96 institutions were approved in all four fields in 
the program; 8 for participation only in engineering; 19 for chemistry or 
physics or both, but not in engineering ; and 4 approved to conduct courses 
m the field of production supervision, but not in engineering, chemistry, 
or physics. Thirty-four institutions were authorized to conduct courses In 
chemistry, physics, and production supervision, but not in engineering; 
21 in engineering, chemistry, and physics, but not in production super- 
vision; and 3 in engineering and production supervision, but not in chem- 
istry or physics Only 22 were authorized to conduct courses in but one of 
the four fields. 


COURSE PROPOSALS AND RECORDS THEREOf 

After an institution was approved for participation in the program it 
proceeded with its determination of local training needs by the methods 
which have been previously suggested and which wiU be further discussed 
in chapter VII, page 101. Courses were then designed to meet discovered 
needs and the institution submitted to the Washington office a preliminary 
proposal for each course it proposed to give. (See eh. III, page 22.) 

'Die program was administered and controlled largely through the proc- 
essing of these course proposals. The analysis and final action on propo- 
sals constituted an important part of the functions of the principal special- 
ists on the Washington staff, who, acting under authority delegated by the 
Commissioner, were responsible for the approval or disapproval of course 
proposals. Allocation of funds to participating institutions was made on 
toe basis of approved individual course proposals. The principal special- 
ists advised institutions in many administrative matters, including the 
scope of iheur programs and the academic and financial controls neceenry 
to assure (hat proper institutional and ESM WT "standards were maintained 
to all oourses. 

The Washington staff was developed to contain four principal special- 
ists, each of whom presided administratively over 3 of the 12 regions into 
winch the War Manpower Commission divided the country 
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Figure 3 depicts graphically the flow, of course proposals through the 
Washington staff and indicates the care which was exercised in the con- 
sideration of the proposals, in whieh the principal specialists were aided 
by the subject-matter specialists for courses in fields other than engineer- 
ing and also by the work of the analysts who were attached to the office of 
the principal specialist. 

In the examination of course proposals particular attention was given to 
the question of the existing or potential need for the course. Unless the 
statement of need contained in the proposal was sufficiently definite, or 
other information in the Washington office clearly indicated a need for the 
oourse, approval was withheld until the need was established. 

It was required that each course be given under the educational super- 
vision of a regular staff member of the department of the college normally 
teaching the subject represented in the oourse. The qualifications of 
instructors named in preliminary proposals were considered, and in some 
cases the institution was requested to secure instructors better fitted to 
give the training for which the oourse was designed. 

Course outlines and the qualifications required of trainees were scrutin- 
ised to make certain that the oourse was designed to meet the stated needs 
and that it would be conducted on the college level. Institutions were 
asked to revise course outlines or to raise the qualifications required of 
trainees when such changes seemed advisable. After a oourse was started, ' 
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the reglatratkm forma filled out by the tr&ioeee were amt to the Washing- 
von offioe, where they were examined to make certain that the train*** 
enrolled met the qualifications stated in the proposal. * 

The cost of the proposed eouree was examined closely, taking into a©, 
coun* such factors as the amount of work required to organic and 6mm 
toe course, the amount and kind of experience required of teachers, toe 
«ue o* the dam, toe length of the course, toe special facilities in staff and 
equipment already available, and other pertinent considerations. 

IT a proposal indicted inadequate facilities or gave insufficient infor- 
mation in respect to one or more of the criteria mentioned above, eorree- 
jwnoenoe was conducted with toe college, resulting in either a modification 

of toe proposal, its disapproval by the Washington staff, or Ha withdrawal 
by the collegia* 

The Principal specialists were also responsible for the examination and 
approval erf proposals for administrative budgets ami for working funds, 
ana in toe last months of toe program, for the examination, auditing, and 

approva* oi final reports submitted by the participating institutions at the 
otoee of each year's program. 

U intentk,n each principal specialist ahoold have toe H- 

anoe of a field representative, an analyst, and nece*arv clerical and stono 
pa^c pewmneL A great deal of difficulty, however, was experienced 
throughout toe program m the efforts to seoure sufficient qualified per- 

f® offlcee of the principal specialists so that they could function 
without definite overloads on the personnel. 

fidd n^utiv. via ted peutitipeiing hmtitutkm. tor ooomlu- 
VJ 1 * * h ! ^*^repr»ent»tive other officiate, aid mao- 
sentou the principal speciaiist at regional meetings. He also made the final 
examination of final proposals (preliminary proposals wore examined 
pertonauy by the principal specialist) for action by the principal 

oy omiductmg correspondence with institutional representative rekJ 
tree *> the feud propomb. He elao eamined the refutation forme of 
tremoee nvoned In ennoluhed oonraee and conducted neoemur oom- 
epondenoe with lnetitutioiud repreeenietivee ooncemin* them. 

Jje4gpr iHK:or<lij of ftrimtnjgfarmttvg budgete and woridag fiirnfa w&m m mhu * 

^ m e^ prmcipd ^cWirt’e offioe, « wen ee conttouou. roeord. of 

toe statu* of every proposal m its progress from receipt to approval, with- 
drawal, or disapproval Tlie accounting and auditing unit and toe 
md statistics unit were furnished with all information regarding nropom k 
wtnch were needed by them in the preparation of their stifies and reports. 

WSAffCH AMD STATISTICS UNIT 

The Research and Statistics unit was charged with the responsibility for 
~ ’ *“■ ’ and “ ‘ 
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compilations Mid studies thereof as mi gh t be' required. It aided in devel- 
oping reporting procedures, forms, and records for purposes of effective 
administrative control, in proposing and conducting special analyses of 
statistical data for the use of the Administrative staff, and in planning and 
carrying out research studies on the effectiveness of the training program. 

This unit operated under the direction of A. H. Wieda, who transferred 
to E8MWT from the Vocational Division of the Offioe of Education, and 
later under Dr. Roy W. Bixler, who had served as registrar and director of 
admissions at the University of Chicago for a number of years, and had 
also m ai n ta in ed an office as an independent consultant in educational 
administration. 


A simple but adequate system of records and controls was established, 
including five wo rk s h eets, Mid the use of punched card machine tabulating 
for certain parts of the work, which kept the unit constantly informed as to 
the complete ness of enrollment reports received from the institutions, Mid 
which enabled it to prepare the various reports having to do with enroll- 
ment in E8MWT courses which were required during the course of the 
program. 

A “Manual of Office Procedures" was prepared, containing instruction 
sheets covering all phases of the work of the staff in this unit. These in- 
struction sheets were subject to continual revisions and improvements and 
the unit operated in a most effective manner. 

The following regular reports were prepared by the Research and 
Statistics Unit: 


L Monthly Report os the Statue of the Program (Enroll mint figur es Cor the 
mouth sad teal year, by institution sad data, sad also by types of 
eourw s ) was given general eirculation with financial report prepared by 
tits Aocouatiag mi Auditing unit. 

3. Summary of Status of Program (Number of Inetitotioos with approved pro- 

po— k, Binah er nrf f p iu nT P rl prnptmh, mtrolhrumt In aMin mnA n ronplirfari 
etwees ia the four maia fields of th« program) was originally issued each 
wash, bet later tri monthly, to the information of tbs Witching ton staff. 

S. Monthly Enrollment Report to thaQommlMtowr of Education (Enrollment 
to tbs month and fiscal yea r by institution sad State, inrloding tbs 
«naberof trainees who had oooohided training and the number In training 
at the end of the period covered.) was seat to the Commissioner only. 

4 EamHmont by States to the Omnmisdi iwii 1 ! Quarterly ad Semi-Annual 
Baport (O umulaU ve earoOnaagt records for the quarter and for the fiaeal 
year, repor ted by Ststss) formed partial bask to tbs Oommiasioaar’s 
Quarterly ilspoit to Goagrtes ae required by the Act. 

4 Summary o f Ifriiiniiiwrt Reports (Monthly) For ass by Washiogtoa staff 


oitfw MnfliMlit ed — eealhaeit, to f i uttag amt m«WfnlL 

by mosttii and programs, to aD trainees, to womm, aad to 
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ft, Uait uo*t Ao*iy«=a (Atmukl or Sami- Annual) (Computation of ooata par 
***** bom by Institutions and by typos of oour**) for tbs guidance of 

eU!f Thh report w*a dksoatinued at the ekwe of the 
ESMWT-I profrrtjn. 

A coding system was devieed for quick and easy identification of the 
various reports issued by the Research and Statistics unit, either alone or 
in cooperation with other units in the office. 

iu buuiuoq to these regular periodic reports the unit made frequent 
special studies and reporta, varying in volume and complexity, on its own 
initiative or on request from the Information unit or other units within 
the organisation. 

The statistical tables included in this history present a general over-all 
summary of the program as a whole. Detailed statistics are preserved in 
the Historical Collection in the U. S. Office of Education. 

The Keeeareh and Statistics unit was of particular assistance to the 
National Advisory Committee, the regional advisers, and the Institutional . 
representatives, as well as to the Washington staff, by providing them at 
•11 times a picture of the developments of the program. 


ACCOUNTING AND AUDITING Uft*T 

This unit classified and recorded the encumbrances set up to cover 
approved preliminary proposals, the disbursement of E8MWT funds as 
authorised in approved final proposals, proposals for working funds, and 
proposals for regional coordination, and the expenditures reported by the 
institution. A detailed record was maintained for each cooperating insti- 
tutkm in which encumbrances, disbursements, and expenditures were 
clscniaed into the principal accounts of (A) General Administration, (B) 
Instruction, and (C) Maintenance and Operation of Plant' Each of 
accounts was subdivided into (1) Personal Services, (2) Equipment and 
Space, (3) Travel, {4} Consumable Suppltea, and (5) Other Ex penam The 
provisions of the various Acta under which the program o Derated required 
teat accurate records be maintained of encumbrances, disbursements, and 
expenditures for the purchase or rental of equipment and the renting of 
space. The final report submitted by each institution at the termination of 
each year’s profpam was carefully audited to assure teat aO expenditures 
haa been made in accordance with the provisions of tee a pprove d plan of 
tee institution and of the course proposals approved as supplements to 
tee plan. 

The budgets proposed for individual courses were nhaclrerj for accuracy 
end internal oonetateocy, and vouebere prepared for certification to the 
Treasury Department for payment of funds to the institution. 

T^ Accounting mu! Auditing unit prepared financial reports showing 
tee allotments to and expenditures of the participating institutions. 


AMD AMffVf igfSA^n^ 


85 


■ 


The regular report* prepared by the Accounting and Auditing unit were: 

I. Monthly Report on tht Status qf thm Program 

©umnury of Diaburseinenti and Allotment* for the month and focal 
year by main field* of the program, and until March 1, 1944, dlabuwe- 
4 meat* and unliquidated enoumbranewa by Institution and State* >-» 
Giveo *®**ral dredatioa with enrollment report prepared by the 
Keeoaroh and Statistic* unit 
1. Swmwy y teta ^ Avgram 

(Net cMntneaaib for eouraes In each of the four main fold* and for the 
working fund.) Originally Issued each week, later trimonthly, for the 
urfo^ Motio n of th« mmmbm of th# Wg^ua^ton ittft 
3 Monthiy FhrfncUl Rmport to the of Education 

(Dud manliest* to institutions and expenditures by institutions for the 
month, oh Halted and unobl ig a ted balances in the inetitutioQ* at cod of 
B»nth by institution and States, sad ruminative for the focal year.)— 
Hu* repent was later made on the bsris erf total payment to institutions, 
unexpended balances in the institution*, obligations is institutions, and 
^obligated balance of entire appropriation, tor tire entire period from 
Oetoher 9, 19*0, to the date of the report.— Reported to the Commis- 
rionor oniy. 

(Summary of Disbursement* to institution for the quarter and focal 
year from all program* rtih active at the time of the report)— Partial 
barie for Oommiarioneri* quarterly report to Congrem u required bv 
the Ask 

i. Monthly Report qf FhjuU Obligated bu.1 not DUbur—d 

(Changes in preliminary authorisation duru* the month)— Reported to 
Administrative Officer, U. 8, Office of Education. 

Aooounting sod Auditing unit also advised the institutions in 
wg»rd to accounting procedure* and through the services of Financial 
Wd Bcpreeenwuvea assisted them in setting up systems of accounts 
w ~ wou ^ Q uimi tht requirements of the pm mm 

Thfa unit was under the direction of Dr. Heory L. Fulmer, senior con- 
Btitretiva accountant, until September 1944, after which Genevieve 
°T*ssiy was promoted to fiscal accountant and remained in charge of the 
uoit uatU the md of fch© program* 


H*UC INFORMATION AND REPORTS UNIT 

aaft *** to oompile and dkeeminat© infor- 
mathm un u>« progrem and to answer inaoiriee relating it, in 

otww to obtain a widespread knowledge of the ayalhbilfty of the training 
f®™* to »««tting of adequate numbers of qualified 


t m - — » — 1 ■ m *~i tt ft® toe peginntng ^ tin pro- 

PmRdtfttrita poBqr to lam general informational material fcwnthe 
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members, and local announcements of course offerings by institutions The 
Information and Reports unit assisted in the preparation and editing of 
speeches and articles for presentation and publication by staff members 
and others, and in the preparation of news items of general interest. The 
unit also advised institutions in respect to their publicity and informa- 
tional problems 

In heavily populated industrial centers, institutions cooperated in send- 
ing out such information by publishing in one bulletin or poster the an- 
nouncements of the several institutions serving the area. This was true in 
the case of the three institutions serving the Pittsburgh area, which were: 
The University of Pittsburgh, Carnegie Institute of Technology, and 
Pennsylvania State College. Other examples are the eases of the institu- 
tions in the Boston area and those in the New Yorlg Metropolitan District. 

Institutions were urged to send copies of all of public announcements to 
their regional advisers and to the Washington office. 

The unit was directly responsible for the continual maintenance and 
periodic publication of a list of the titles of ail courses approved for each of 
the participating institutions. It was also responsible for preparing the 
annual report required by law, a brief history of the operations and activi- 
ties of the program during the year, which was incorporated into the 
annual report of the U 8. Office of Education. The unit was also assigned 
the duties of scheduling, correlating, and distributing the regular and 
special reports compiled by the Accounting and Auditing unit and the 
Research and Statistics unit, and of data secured from descriptive reports 
and the observations of field representatives. A news bulletin, which was 
originally issued weekly and later changed to a monthly publication, was 
issued by this unit and distributed to the advisory groups and the 
institutions, , 

This unit was originally headed by Robert B. Garra brant, an enjpnearing 
graduate of Cornell University with several years of industrial experience 
and severe! years as assistant editor and Washington correspondent with 
the McGraw-Hill publications, as well as a year's service as assistant direc- 
tor of the Joint Patent Inquiry of the American Engineering Council. Mr. 
Garrabrant resigned from the staff in April, 1943, and was succeeded by 
W. T. Clark, a graduate of Virginia Polytechnic Institute, who had had 
industrial experience with several large firms and who transferred to the 
ESMWT program from the Bureau of Employment Security. When 
Mr. Clark resigned from the program in the fall of 1944, his duties were 
divided between the deputy director and the field coordinator. 


INFORMATION TO INSTITUTIONS 

$ 

Throughout the program it was the policy of the Washington offioe to 
keep participating institutions fully and promptly informed of all impor- 
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tent development* in the program, new policies adopted, the deliberation., 
or the regional advisers, and items of general interest concerning war 
muimnes anu governmental agencies which it was felt would be of value 
to the institutions in connection with either their PSMWT programs or 
tnar regular educational programs. 

Tins information was conveyed to the institutions bv means of m»ws 
buUetms, uste of titles of courses offered in the program' by participating 
msutuuons, ‘standard course outlines," minutes of meetings of the re- 
gional adviser., monthly enrollment and financial reports showing the 
progress of the program in the several institutions, publicity material 
annual issues of "Answers to Questions" and occasional revisions made 
necessary by new developments, forms and manuals for their use, and 
tetters of general information concerning got'emmental and industrial 
developments of interest to the institutions. 


STANDARD COURSE OUTLINES 

As stated m chapter I, provision was made during the formulation of 
bsac j»imes for the program for the preparation of "standard course out- 
liner by the Washington staff, to be used as suggestions and guides for the 
participating institutions in the design of courses for which a general need 
couJu ue seen on a national basis, with the understanding that each iasti- 
tuuon should feel perfectly free to modify any of these course outline* to 
tiS fe oyn local needs. 

first 10 standard course outlines were sent to the institutions on 
vJet*ber 1» and Kov«nber 4, 1940, with a covering letter from the Com- 
misssonar in which he called attention to the fact that the standard course 
outUnss were merely suggestive and ought to be revised to meet local 


^Other standard course outlines were prepared from time to time in the 
Washington office as the need arose for them, A complete list of such 
standard course outlines follows : 


1. Machine design 

2. Marine eaginserij^ 

Materials’ inspection and bating 
4 Hard architecture 
5. ProdoctioB engineering 
A. Production supervisee 

7. Tool engineer ing 

8. r-ngineering during 

9. fc phrfw 

10. Aaroiuurttoal engjmeii pg 
IL founds t ry (d powder and axpioarvoa 
(Paris A and D) 

13. (Never issued) 

14 Industrial safety engineering 


14. Ordnance Inspection 

15. Use of survey! og instrumenta and 
surveying field procedures 0) 

18. Uw of surveying instrument* and 
surveying field procedures (IT) 

17, Plane table topography 
IS. Topographic map drafting 

IB, Pbotogrammetry 

20. (Never issued) 

21. Ordnaooe Inspection 

22. R ad i o no ramtmlc stki n (Pre-radar) 

28. Theory and practice of Dbsal engine 

operation 
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Junior procurement import ot trainee 

29. Industrial safety 


Optica* in: 

Unnumbered erana; 


Aircraft impaction 

FxmdamsotaJi of radio 


PropeQer inspection 

(Part I) 


Engine rnepetrtion 

Fundamentals of radio 


Instrument Inspection 

(Part ID 

25. 

Engineering fundamental (Junior 

Coi i oopoadsnee coarse in 


engineer supplemental) 

mathematics for high-seboo! 

26, 

Qualifying mathematics for engineer- 

teachers 


ing eouraes 

Co rcMpc ndeoce coarse in 

27. 

lodastrial Misty ongioftw-ing (II) 

physics for high-school 

28. 

Drafumaan (Hvdrotnphic Office. 
U. & Navy) 

teacher* 


FORMS AND MANUALS 

The forme used in the program were kept m few in number and ae simple 
in construction as possible, consistent with the principle that they should 
convey adequate information from the Institutions to the Washington 
office and from the Washington office to the institutions. The forms were 
subject to continual appraisal as to their clarity, effectiveness, and con- 
ciseness, and were revised at the beginning of each gaeeee^e fiscal year in 
the light of expraieoce during the preceding year. The forms in use at the 
dose of the program therefore re presen t the result of an evolutionary 
process extending ova 1 the life of the program. 

To facilitate an understanding of these forms it was found advisable to 
issue general instructions covering their use. During the first 2 years of toe 
program these instructions was incorporated into the “Answers to QuWr 
lions” ami supplements thereto, and in letters ami miscellaneous releases. 
Beginning with ESMWT-I these instructions were assembled and pub- 
lished near the beginning of each fiscal year in a Manual of Forms and 
Procedures, which was supplemented as found necessary (faring the year 
by miscellaneous releases. Each annual iante of the manual contained com- 
plete instructions for the use of the forms for that year as of the date of 
issue of the manual, which made it unnecessary for the institutional 
repre s en tatives to ref a - back to preceding instructions. 

A brief description of the forms in use at the cioee of the program follows : 

(N umbras were assigned to forms as they were developed, merely for 
purposes of easy iden t i ficat ion, ami do not always conform to tbs chrono- 
logical order of their use.) 

Form 1-ProUminary Pr opo s al . — The preliminary proposal was a 
report of a training need and a request that the institution be authorised 
to organize and begin instruction in a course to matt the need. It contained 
a statement as to the specific need for the coursers detailed outline of the 
course proposed to meet the need, the names and qualifications of teachers 
and educations? supervisors, ami d et ai led estimates of costa based cm 



(a) the number of trainee* considered the minimum to justify a course; (b) 
the number of trainee* which the institution desired to enroll, with the 
number of sections into which they would be divided; awl (c) the maxi- 
mum number of tmineerwhich Urn institution was willing to enroll, with 
the resulting number of sections. Coets were classified under the three 
major account* of (A) General Administration, (B) Instruction, and 
(U) Maintenance and Operation of Plant. Each of these account* was 
subdivided into (1) Personal Service*, (2) Equipment and Space, (3) 
W Oonsum&ble Supplies, and (5) Other Expen**. The total 
eeiuuared oort of equipment and space was shown separately for easy 
reference, because of the limitation on such expenditures contained in the 
Act. Tne total “organisation expense" was also separately iteriSsed for 
reference in case the course should later be cancelled. 

Provisions were made for the institution to supplement proposals bv 
letters or telegrams requesting authority to conduct additional' sections, 
to repeat a course after it* original approval, to withdraw a preliminary 
proposal before approval, or to cancel an approved course, either with or 
without organitation expense. / 

in addition jp toe copies of pr elimin ary proposal* and letter sapple- 
ments robmitted to the Washington office, the institution sent copies to 
rte regional adviser and regional representative, 

Form /a Course Authorisation. — This form was used to notify the 
inrttation that a proposal had been approved, and to set forth the specific 
condition* of approval. Copie* were sent to the regional adviser and 
regional reprerentative. 

Farm Ib—Courto Cancellation . — This form ms used to notify the 
institution of the cancellation of * oouree, with the reasons for canceUa- 
hou. Copies were sent to the regional representative. 

Form lc~ Cloture of PrtUminory PropotaL-Ou thie form the in- 
■titutton was notified that the reoord of a preliminary proposal had been 
closed in the records of the Washington office, either because of being 
withdrawn at the request of the institution or because the course was not 
approved by the director. In the latter case, the reasons For disapproval 
wa* stated. Copies ware rent to the regional adviser end the regional 
representative. 

Form S-Frepomi for Regional Coordination.— This form was sub- 
mitted^ by institutions providing for regional coordination of the program 
iMuuugiiUia n t# a Kan m em Do r a* regional adviser and in unm* 
cases i* both regional adviser and regional representative, or re a member 
of the National Advisory Committee. It contained an estimate of the “ 
eyroroi of such a staff member, divided into (1) Personal Service*, 
(2) Equipment and Space, (3) Travel, (4) Consumable SuppHe., ami 
W Other hr:" ?" » 




Form 3-Pkm for Short Engineering, Science, and Manage men t 
Course* of College Grade. — This form constituted the basic contract 
between the institution and the U. 8, Office of Education. It has been 
disciMed in earlier sections of this history 

Form 4-Voucher. — This form was used by the Washington office to 
certify to the l T 8. Treasury the amount of money to be transmitted to a 
participating institution to cover estimated costa of approved proposals 
from the institution. 

Form 5-Final Proposal. — The final proposal wag a report of a course 
ip operation and a request for funds to cover its estimated costs. This form 
was almost identical with the preliminary proposal, except that only one 
budget was included, based on the actual enrollment in the course. This 
proposal was submitted after the course had been in operation for a week, 
and all information contained in it was based on actual operating condi- 
tions of the course. 

Form 6 Monthly Financial Report. —On this form the institution 
reported to the Washington office at the end of each month its total 
expenditures duriug that month and during the fiscal year. Early editions 
of this form called for complete detailed expenditures based on the elasifi- 
j^tion of costa used in preliminary and final proposals. Later this was 
found to be an unnecessary amount of detail and the form was simplified 
to contain merely the total expended by the institution during the month 
and year. 

Form 7-Propoeal for Working Fund. — The institution used this 
form to request that the Federal Government provide funds for temporary 
use to cover authorised expenditures pending the receipt by the institu- 
tion of funds to cover the cost of courses as approved in final proposals ^ 

Form i Registration Form.—^ This form, to be filled out by each 
trainee at the first meeting of each class, contained essential information 
about the trainee’s previous education and employment and his plans for 
future employment. The information vs used by the principal specialist 
to determine whether the class was composed of trainees qualified to meet 
prerequisites and whether the course would properly serve the war effort. 

Form ^Discontinued. 

Form 10- Final Report. — This form constituted a summary of all 
E8MWT operations of the institution during a fiscs! year. It contained . 
information concerning all course* conducted by the institution and sll 
payments it had made for personal services, equipment, leasing of space, 
building alterations, depreciation of laboratory equipment, and other 
Hems; a listing of total expenditures classified under the accounts used on 
pr elimin a r y and final proposals, and a statement of the balance returnable 
to the United States Treasury if the expenditures were leas than the total 
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hinds received by the institution dunng the v oat An auditor’s certificate 
wm an integral part of ibis form 

rwf m 1 1 Opening bnratlment Report , — -This form was used by the 
institution to report the opening of each section of each course and to 
report the enrollment at the first meeting, subdivided into those employed 
in war work ana those not so employed Information was also contained 
on this report as to the number of tnuneee paid by their employer* for 
urne opent in inuning, the number of female trainee*. Negro trainees, and 
trainees who were veterans discharged since 1940. Information was Mao 
Ki%en as to the com pan job or agencies employing the trainees in the course. 
i wo copes of the form were sent to the regional representative who for- 
warded one to the regional chief of training of the War Manpower 
CommiMon. 

Form It Proposal for Administrative Budget.— This form consti- 
i.ui©d an explanation of the administrative organixation and a preliminary 
Mtimato of administrative costs for the institution’s program for a sped- 
tied period not to exceed 5 months. The same division of exists was used in 
the preparation of this form as that used in preliminary' and final proposals 
and the final report. The pro-rata cost per section was computed, baaed on 
the number of aeetions which the institution planned to conduct during 
the period covered by the proposal. These pro-rata cosfd. after approval, 
w«e used In mibsequent preliminary and final proposals, i 

for mlS- doming Enrollment Report— T\ns report was used by 
tne liauMiUou to announce tne closing of each section of a course and to 
report the total enrollment in the section, subdivided into new enrollment 
and reaarollment (trainees who had enrolled in previous ESM WT courses). 
The numpe- who satis actorily completed the course was stated, and 
available infor m a tio n given as to the reasons why the remaining trainees 
did Qot„complcte the course 

torm also contained such information as was known to the institu- 
tion as to the employment or availability for employment in war work of 
the trainees of the section. 

Aa on the, Opting Enrollment Report, information was given as to the 
numb® of female, Negro, and veteran trainees in the section. A ropy of 
this report was sent to the regional representative. 

u Farm Card.— Th» part card form was sent 

by the institution to the regional representative with his copy of the 
p re li min ary proposal, awl forwarded by him to the Washington office to 
indicate that he had received the proposal. 

Form IS- ft ever Adopted, 

Form 16 - Report qf Estimated Swings in Authorised Expendi- 
ture*. This form constituted a report of unexpended and nnAhHg*tr*d 
fan» available in the institution. It was submitted at stated intervals 
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during the year, with the savings divided into the genera] accounting 
divisions of (A) General Administration, (B) Instruction, (C)vMalnlenanee 
and Operation of Rant, and (E) Equipment and Space* 

a 

COOPERATION WITH OTHER FEDERAL AGENCIES 

i 

Threu^out the program the Washington staff maintained close liaison 
with other Federal agencies having training nee^fa which could be met by 
KSM WT, or which were in a position to furnish information of value to 
the staff or to the participating Institutions. 

Three outstanding examples of cooperation between EM WT and other 
federal agcnqpe were the development of the cooperative relations with 
the Bureau of Training of the War Manpower Co mmissi on, work with the 
War Production Board in obtaining priorities for equipment to be pur- 
chased by the institutions with ESMWT funds, and the cooperative 
program worked out with the United States Employment Service and the 
Veterans’ Administration for the advising of veterans as to the trai ning 
opportunities open to than through the ESMWT program. Of those three 
the first, cooperation with the W’ar Manpower Bureau of Training, has 
been diseased in chapter III, ami will be further discussed in a later 
section of this chapter. 

On September 12, 1941, Director Seaton outlined to the institutions a 
procedure which had been worked out with the War Production Board 
under which the Office of Education could aid the institutions in securing 
delivery on orders for equipment to be purchased with EXMDT funds. 
Thk was the first of a aeries of oommuaications sent to the institutions on 
the subject of priorities, A considerable amount of time was de voted by 
the profossonai staff to this matter. 

Acting upon the suggestion of the National Advisory Committee, a 
cooperative program was developed between the ESMWT Washington 
staff, the Veterans' Administration, and the United States Employment 
Service, to make available to idT veterans information concerning the 
training opportunities available to them through the ESMWT program. 
It was explained that veterans would be considered on exactly the same 
basis as any other trainee; that is, they woe nof to be considered eligible 
for ESMWT courses simply by virtue of their being veterans, but as 
prospective employees in war industries, llie need for such a recruiting 
campaign was that men and women returning from the armed forces 
would probably have little knowledge of training opportunities open to 
them, and wquld be glad to learn of the chance to secure training to pre- 
pare themselves for employment in war industries. 

A detailed porter was prepared setting forth the principal qualifications 
for a dm iss io n, the types of courses offered, the kinds of jobs for which they 
prepared, the place men t opportunities, and a list of the institutions offer- 
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inf courses under the program, This poster was distributed to USES 
btapfoyment Intamewen. Selective Service Reemployment Committore, 
Army Posts and Camps, Hospitals, American Legion Posts, Veterans of 
ru reign Wars rosts, Chapters of Disabled Veterans, Veteran Placement 
Officers, Veterans' Administration Officers, and all F5MWT Institutional 
Representatives, r 


The number of veieraua enrolled in tisM WT courses is shown in table I 


on page 45, ^ 

REGIONAL COORDINATION 



NATIONAL AOVSOity COMMfTTH ' 


As pointed out in thapter II of this history, the National Advisory Com- 
mittee was organised prior to the authorisation by Congress of the EDT 
program. It continued to function throughout the life of the program, pro- 
viding advise to th^J omm ia s io ner and the Director of the E8MWT 
w ^° m Commissioner delegated many of the duti« and 
rfiapooribUi ties impoaed by the Acta under which the proyam operated. 
The oommittee had no administrative authority, but it could and did 
make recommendations baaed on the contacts of its indi v#n*J members 
with the participating institutions and with industry. Throughout the 
program there was close cooperation between the Commissioner, the 
Directs, and the National Advisory Committee, and the recommenda- 
tion* of the oommittee as to policies, principles, and procedures in the 
program received careful attention. Its aanstanoe in the eariv stag» of the 
program in the formulation of basic polkaes, as discussed in chapters I and 
II, , was especially valuable, 

^ The Commissioner and the Director referred to the National Advisory 
Committee vanoua problems with which they were confronted. They 
derfred to have ESMWT a program erf the institutions, not a Federal pro- 
gram in which only the fadilUes of the institution* would be used. The 
National Advisory Committee recognised the importance of maintaining 
thta institutional responsibility, and supported it in its recommendations’ 
Tbs support of the committee also was helpful to the Director in bis 
relationships with other bed era! agenda*. 

The National Advisory Committee not only functioned in reepect to 
the ESM WT program, bit a%o concerned ttoelf with other major prob- 
ksm ind dental to higher education in a country forced to direct ha beet 
thinking to ita war effort. In order to make up at least partially for the 
serious scarcity of fully trained engmeere, and to assist the engineering 
c o ll eges in rendering their miiimtim contribution to the war effort, the 

in promoting an accelerated program of engineer- 
ing education, which was adopted by practically every engineering college 
in tb» oAotiy, L”uib program resulted in s m a ter ial increase in th» output 
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of engneering colleges during the most critical period of preparedness and 
war. It also gave to thousands of young people the mechanical and scien- 
tific training sc* essential in mechanised warfare, before they were actually 
inducted into the armed forces. 

4 

This committee was also helpful in focusing the attention of the public 
upon the importance of safeguarding and utilising scientific and tech- 
- nologieal talents most effectively in the war effort. During the major por- 
tion of the period from 1940 to 1945 the National Advisory Committee 
was one of the best, informed representatives in Washington of the 
engineering and scientific personnel of the country, and it made many 
recommendations of value to the Commissioner and other Federal officials 
with reference to major educational policies in the prosecution of the war 
effort. 

Twenty-five meetings of the National Advisory Committee were held 
during the life of the program. These were helpful in formulating and 
clarifying general policies for the conduct of the program, and in a con- 
tinuous appraisal of the results being attained. Members of this Committee 
made an effective contribution to the war effort through their services to 
the E8MWT program and the U. S. Office of Education. 

The original members of the National Advisory Committee were: 

A*s%eey A. Potter, de»n of engineering, later acting president, Purdue Univer- 
sity (chairman of the committee) 

F. L. Bishop, secretary. Society for the Promotion of Engineering Education 

R. E. Dobebtt, president, Carnegie Institute of Technology r- 

Gibb Gilchrist, dean of engineering, later president, A A M College of Texas 

H. P. Hammond, dean of engineering, Pennsylvania State College 

W, 0. Hotchkiss, president, Rensselaer Polytechnic Institute 

R, 8. McBridb, consulting engineer, W ash ington, D. Q. 

Thorndike Saville,. dean of engineering, New York University 
C. C. Williams, president, Lehigh University 

B. M. Woods, chairman. Department of Mechanical Engineering, University 
of California (Later, director of University Extension) 

Allen W. Horton, Jr., U. 8. Office of Education (secretary of the committee) 

All but two of the original members served oirthe National Advisory 
Committee throughout the life of the program. Mr. McBride resigned at 
the end of the ESMDT program due to press of private business. Dr. 
Hotchkiss resigned in the fall of 1943, when he became President Emeritus 
of Rensselaer Polytechnic Institute. 

Following Mr. Horton's resignation from the Office, H. H. Armsby, 
Field Coordinator ESMWT, was elected by the committee to serve as its 
secretary. He served until the close of the program. 

When the program was expanded to include the fields of chemistry, 
physics, and management, there were added to the original committee 
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reprwentativee of the new fields, These men were: 

C. E. Ciinw, dean. School of Bosoeo Administration, University of Michig bo 

H. L. Dooaa, director, School of Engineering Physics, and dean of the Graduate 
School, University of Oklahoma (later director, Office of Scientific Peraon- 
Eeeearch Council) (later president, Norwich University) 

N. W. iUutiiAv, profeeeor orthemiitiy, Brown Universty 

_ Dean Griffin resigned from the Committee early in 1944. Professor 
n&aestraw and Uean (later president) Dodge continued to serve on the 
committee for the remainder of the program. 

^ SuDMQuent addition® to toe membership of the National Advisory 
committee were as follows (Listed chronologically): 

W. rl ^pbiboel, heftfi of UcpartiMni erf Management, North wwitfii Unhrer- 

Ru«»»ll M, Uiu MMAW g director of University Extoion, Unrrersitv of North 
CatoUns 

R, A. Smatom, tie in of the Behoof of E Sneering ami Arehit^ture, Kitttf 
of Apiculture Mid Applied Science (appointed upon hm 
r^goatiGB m director of the propmm) 

Dokau> K. Davtd, dean. Graduate School of Bustoeea Administration, Harvard 
University 

H. M. Caotuaa, dean, Division of Enginaenn*. South Dakota Stato CoUege 
(appointed folkrain* his resguauou asdeputy director of the program) 

C. C. Ii A L Daa sTOM, dean, Wharton School of Finance and Commerce, Univer- 
sity -of Pcnnartrania 

• l 

Dean David found it necessary to resign from the Committee early in 
J945. The other men named above continued as active members of the 
Committee througlKiut the remainder of the program. 

REGIONAL ADVISERS 

^ Aa stateu in chapter III, regional advisers were appointed shortly after 
the pasage of the Act authorising the EDT program, to serve a a liaison 
omcera oevween the Office of Education, the engme@ing colleges paAici- 
pa-ting in the program, and the industries and Federal agencies served by 
them, and to act as chairmen of regional committees composed of the 
institutional representatives of institutions within their respective regions. 
In the latter capacity they served not as chairmen who assigned or directed 
activities or the committee, but as advisers to the members of the com- 
mittee. Tbs regional adviser had no administrative authority, since the 
institutional representatives dealt directly with the Washington office 
with regard to the JE8MWT activities of their institutions. It never seemed 
desir able to hold periodic meetings in Washington of all institutional 
representatives; instead, for reasons of economy and conference effective- 
nats, tiie regional advisers met frequently with their committees of insti- 
tutional representatives. They were thus prepared to present to the Wash- 


ington office current problems in their respective regions, and to back 
to the institutions the current thinking of the W ashing ton staff. 

Twenty-two meetings of the regional advisers with the director and 
other members of the' Washington staff were held during the 5 years of the 
program. The advice and counsel of this group were most helpful in the 
formulation of policies and the design and clarification of procedures, and 
in bringing about effective cooperation between the colleges am! theuOffioe 
of Education. The activities of the regional advisers greatly facilitated a 
two-way exchange of information which resulted in a dear conception of 
the pro^pi as an integrated Nation-wide cooperative enterprise of the 
colleges W aid of the war effort, and brought to the Washington staff 
important current information on local problems in the several parte of 
the country, and a continuous appraisal of the general effectiveness of the 
program in expediting defense and war production. 

The men selected for these positions had tin confidence and respect of 
their colleagues in the program, were intimately acquainted with each of 
the institutions in their respective areas, and rendered service of inestim- 
able value throughout the program. In addition to transmitting to the 
institutional representatives the results of discusnons at their nwtinp 
with the director, tbs regional advisers were a source of inspiration and 
help to the institutions. They avoided any attempt to decide administra- 
tive matters or to amume responsibility for inspecting or accrediting the 
work done in participating institutions. Rather, they acted as friends and 
colleagues, instead of supervisors, directors, or administrative official*. 
Their exercise of leadership in planning and conducting regional meeting*, 
in sensing regional needs for training, and in suggesting ways in which 
specific institutions might he helpful in meeting these needs, contributed 
greatly to the so cocas of the regional cooperation which sms an important 
factor in the general effyeti-v^uese of the program. They contributed much 
to the general morale of the institution* by maintaining an active interest 
in the work of each institution in their r espe c ti ve areas, and by counseling 
on problems-, especially in the oase of new institutions $obting the program. 

The nun who served as regional advisers (hiring the program, each of 
whom was responsible for an area which included the institution to which 
he was a tt a ched, are listed below. Those marked with the (*) found ft 


to resign as regional advisees before the completion of the pro- 
gram, and were succeeded by those marked with the (f). 

teyfrrrf .Itfrfcr > frHPln /nafejfra Mi 

M. W. Series*... Dean of tbs Tmmlty el GchnnMa P bIm s W^ , 

butaawtec Hsw York, N. Y. 

M. D. Beetty. Mmd, Bunas af late- Canugls IeaUUst* at Tatekgy, 

IN Wist Hdstio— 

M. F. Oodbes«h... 


MB 


— — 
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QgQiSiaUTlOa A KB 

Wmimmi At mmr FmMm * 

a 0. Croft Profs** of Mechanical 

w~u* — Tim 

A. a Cniliiaore President 

a L. Daugherty Profewor of • Mechanical 

Eummmim 

H* B. Dirk* ±>mu, Divkhs of 

Rfia^Tiagirilw 

fA. B. monaeke Prof essor of Mechanical 

ta B.^fcarie Deafi,Oofl«gaof 

Engineering 

ta L. Grant .Profareor of Economics 

of Engineering 

.H.T,Heald .President 

*8. C. HoQkter Dean,^bUfge of 

- . F:>rg i rk~i~ 

*EL a Langdon Profeasor of Mechanical 

fA. 8. Langsdorf Dm, Behocua of Eng- 

neering 4 Architecture 
tC. a Law ail President 

fa A* Loew Dess, Codecs of 

F.T yrmy in g 

0. a MaeQnigg Dean, Oolite of 

Eop nesting 

*J. a McDaniel ..Director, Cooperative 

*a L. Moreland.. Dean of 

*8. a Morris Dean, School of 

Engineering 

fA. a N ewman . ...... l^eir , EScfaool of 

D.a 

•a a. 

M and Architecture 

D a Bede? Areortrie Prefeeeor of 

Meehan 

*W. T. Spivey.. D ir ec to r, 

maSei 

S.R _ _____ 

■ *~T- * 

B. Van Deer... 
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University of Iowa, 1 

Iowa City, lows 

Newark College of Engineering, 
Newark , N. J. 

California Institute of Technology, 
Pasadena, Calif. 

Michigan State College, 

Laneing, Mich. 

Stanford University, 

Stanford University, Calif. 
Ciemaon College, demean, S. C. 

Stanford Univereity , 

Stanford University, Calif. 
Illinois Inatitute of Technology, 
Chicago, ID. 

Cornell University, Ithaca, N. Y. 

Stats Collage of Washington, 
Pullman, Weak. 

Washington University, 

St,- Lord*, Mo. 

WartVirginie Univereity, 
Morgantown, W. Va. 

Univereity of Waahington, 

Seattle, Wm4. 

Ohio State University, 

Cohxmbna, Ohio 
Georgia School of T e c hnolo gy, 
Atlanta, Ga. 

MaeeaehoBStte Institute of Tech- 
nology, Cambridge, Man. 
Stanford Univereity, 

Stanford Unhrenity, Calif. 

City College of die dtv of New 
York, New York, N. Y, 

TTriw Pulj tpnhnln Tmitlfuln. 

Terre Hanta, lad. s 
Kanaaa Mete College of Agricul- 
ture and A coiled 



Yale University, , 

New Haven, Conn. 

Drwtel Inatlbule of Technology, 
Philadelphia, Pa. 

University of Maryland, 

Collage Park, Md.„ 

North ^Carolina State College, 
Raleigh, N. a 
Univereity of Florida, 

GainaeviQe, Fla. * 


08 
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Ainmr r i«.. nrn , ^ 

fW. C. White De*n, Coiled of ( Northdaatani Univereiiy, 

Engineering Boeton, Mbm 

F. L. Wilkinson, Jr, . ..Dean, Speed Scientific University of Uuiavilk, 

School Louisville. Ky. 

W. R. Woolnch Dea a, CoUegeof Urn verity of Tub, 

Engineering Austin, Tex. 

During the first 2 years of the program some minor changes were made 
in the boundaries of the areas assigned to the regional advisers, and at the 
time that ESMWT was named as one of the agencies to comprise the War 
Manpower Commission Bureau of Training additional changes in boun- 
daries were made so that the ESMWT regions would fit into the WMC 
regions. At this time two associate regional advisers were appointed. 
They were: 

Amaeiala Rigiam&l Adrutr Pw m tmm t mt&mtim ami nit 

R. C. Diaque College of Engt- Drexel Iraiitute of Technology, 

oeering. (Later Acting Philadelphia, Pa. 

Prescient) 

F. O. Holt Deaa, Extenawn Divi- Uoiverrfty of Wkcoosn, 

kon (Later Director, Madkolo, Wii. 

Department of Public 
Service) 

LOCAL COORDINATES 

In certain highly industrialised metropolitan areas which were served 
by several institutions, the institutions found it advisable to effect a 
cloeer degree of coordination of the program than was feasible through the 
usual regional committee. In some such cases the institutions employed 
coordinators to handle such matters as promotion and publicity, joint 
registration of trainees, designation of the institution to conduct a particu- 
lar course, and the general coordination of all ISMWT training in the are*. 

In such cases the institutions provided the coordinator's office with an 
administrative budget, approved by the Washington office in much the 
same manner as the regular administrative budgets of the institutions, 
and pro-rated among them on some mutually satisfactory 

lais procedure was found effective in preventing overlapping of activi- 
ties by neighboring institutions and in promoting the over-all efficiency of 
the program in toe area sowed by the coordinator. 

REGIONAL REPRESENTATIVES 

A* stated in chapter in, when ESMWT was named as one of the agen- 
cies to comprise the Bureau of Training of the War Manpower Commission, 

12 of the ESMWT regional advisers were appointed regional rmrnrnfs 
tires to WMC. Each was to serve as a working member erf a ^ 

training agency representatives undo - the chairmanship of the WMC 
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regional chief of training, to be chairman of a committee composed of the 


regional advisers whose regions comprised his WMC region, and to keep 
the WMC chief of training informed as to progress of the ESMWT pro- 
gram in his region. All contacts of the WMC regional chief of training with 
the institution* and the regional adviser* were to be made through the 
regional representative*. 

To keep each regional representative fully informed aa to developments 
in the program within his region, it waa arranged that each institution 
should send to its E^M WT regional representative copies of course pro- 
posal*, requests for extra section* and for repetitions and cancellations of 
oounes, opening enrollment reports, and closing enrollment reports. The 
Washington office also sent to the regional representative copes of course 
authorizations for courses in his region. The information contained in these 
documents was available to the WMC field staff through the office of the 
WMC regional director. The institutional representative* received infor- 
mation from the regional representative concerning tr aining needs in hi* 
area which were conveyed to him by the WMC field organisation. The 
ESMWT regional representative was authorised to appoint agents to 
re presen t him at meetings called by WMC regional, State, or area direc- 
tors of training. Such an agent was authorized to vote on matters of detail 
but not on questions affecting ESMWjf policies. He was expected to 
inform the r egion al representative of any' proposed arrangement in which 
ESMWT might be concerned, and ail such arrangements which would 
affect ESMWT adminktrative policy were to remain tentative until 
approved by the regional representative or the ESMWT director. 

Four meetings of the regional representatives as a separate group were 
held, after which matter* of interest to the regional representatives were 
discussed in meetings of the regional advisers, since it was important that. 
ail regional advisers be kept fully informed of developments in the rela- 
tionships between ESMWT and WMC. 

Ihe tegional representatives originally appointed, with the area 
which each represented, were: 






William C. White.. Dean, CoBsge erf Engineering Cowwtksui, Mains, 


t 


Norths— tern Uatantiv 
Boston, Mm. 


Now Hampshire, Rhode 
Maad, and Varment. 
New York Stats. 


Albert B. N< 


Wmsa.D—a, Most of TaefcaoJogy 
Otir QoB t g* of the Coll a ge 


2 


of tfaa Otty of New York 


Maflfag Hittaw: 

843 MacMaon Arsons 


New York, N. Y. 
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A- R. Cuffimore PnwWeat __ 

a _ saw-^- 1 

«as£^ • 

CUM. mr-y,. . . VlHoU, Wert VIixidU. 

■* «i i2S£2r^ ST* 7, -* ‘ 

H. T. HmU Preddeal th.^u 

* RUaoie last! tote gf Tednwlno — ^ ““* e 
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#5 '^rt wjM^ = U mim* *i 

Oal*«^ i jfertji 

H.O.CW, 


A.B, 


Dt. is.j 

W» K. w oolrich .._. CTnOoiT, (4 ' 
Unh-cndtj <rfTf 

u _ n Amm,Tm. 

M. F.CboBwa^ - 


Oatvs^an**, 

low* nt» i~ 


ta®, aad Tmhm 
^Sltaai^H^ t 
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S^r ,0, “ i " «*-**-» 



u 


8 . B. Marti...... .Dm, Sn ^ j ^ i 

giMiwi Pafoea . 

FT i a f aa l P atreat^y , Cdaf. 

appointment 

KinhwHa t et Stanford Mm*, m — *— T I*!**"—. ** 

J" ta _5 MC UwhenDann M«m'^LZ. VT^1 

hi* connection with the OnivereitT: and the HI-tL— .LZ7 " 

ff I* Gnat, Professor of th« 81^% '-nrhrrrin «T?~. '■■ . . ' TtT * 
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might front time to time require. The reeporrebility for three 

duties was placed os the institutional representative, who acted aa the 
represent a ti ve of the president erf his Institution, and who conducted aU 
negotiations with ths director and with the regional adviser and regional 
r r prese nt st i ve for the region in which his institution was situated. 

The purpose of this section k to discuss briefly certain principal func- 
tions ami responsibilities of the institutional representative 

DtSCOVERING TRAINING NEEDS 

As previously stated, the determination of local training needs was 
always mi important factor in the general program of administrative con- 
trol over the ESMWT program. At the beginning of the program, It waa 
ako ms of the moat difficult duties of the institutional represen tative. At 
that time it was c o mmo n experience with Institutional representatives to 
find that industrial executives did mil know the t raining md p w r m md 
needs erf their industries and plants or could not foresee these training 
deeds for more than a short period ahead of current operations. It was 
difficult, tf not impossible, for industrial executives to anticipate exactly 
what their war contracts would be, what inroad* Selective Service would 
make upon their personnel, the availability erf qualified additional or 
replinnraonl personnel, or the effects erf many other factors which influ- 
enced their training nee d s Furthermore, in spite of the wide publicity 
pwea tbs program, it was frequently discovered by institutional repre- 
s a nt ati vss that industrial executives did not know erf the availability erf 
ESMWT coarse*. This was also true in many instaaoes of Federal agencies. 
While the policy-for ming sgetutire in Washington were probably well 
a cquaint r d with ESMWT, the carrying out of these policies waa left to 
men hi the field who of necessity must determine their own needs and solve 
problem*, and who in many eases knew Utile or nothing about 

i 

found H neeamary to try to anticipate 
la their localities, both for Federal agenda* and for 
a careful sad continuous study of local war contract*, the 
typsa of p fodnet i nn ir^ S o a tiid, the local labor market, the tits erf projects 

and ail 

It then usually became nooeoam y for the institu- 
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«n&Uer dties set up cooperative committee* to work with the EBMWT 
representative* in the neighborhood. In other enpeo, chamber* of com- 
merce or State manufacturer* associations set up committees re present ing 
the Industrie* and Federal agencies involved in manpower and training 
problems. These and other methods were used to secure proper relations 
between the college* and the industries they served. This broad coopera- 
tion waa particularly serviceable in cases where changes in war contracts 
imposed changes in training courses. As the program developed, men in 
industry became better acquainted with training possibilities and came to 
the colleges with requests for training, which simplified the woric of the 
institution. 


DESIGNING COURSES TO Min N££DS 

While the standard course outline* prepared in the Washington office 
wer$ suggestions to participating institutions for courses which would 
meet needs foreseen on a national scale, some of than course* might fit 
local needs discovered by a particular institution, or none might be satis- 
factory. Even in cam where they were used, it waa nearly always oecee- 
aary to make some modifications in the standard course ou tline* to fit t he 
particular problem* of the industry or industries bung wared . In the great 
majority of cam these standard outlines served only as suggestions, and 
special courses more serviceable locally were designed by the institutional 
representatives in cooperation with representatives of the industries 
being served. 

This designing of special courses imposed a heavy burden on the partici- 
pating Institutions. Some evidence of the mm of this teak is given in table 
III which gives for each participating institution the number of different 
cotrae title* approved by the Director from those submitted by it during 
its participation in the program. In most cam this list does not give-a fair 
indication of the number erf special courses designed by aa institution, 
nnee many of Ha courses were repeated time after time under the msm 
course title, with rastudy and revisions erf the course content nearly every 
time the course was offered. The total number erf special courses rfmfgnnl 
by the institutions in the E8MWT program k therefore much larger thaw 
is indic a t ed by table III, and represent* a tremendous amount of arduous 
and highly important work. 

In designing special courses to meet direct needs, preconceived notions 
<rf course outlines from aa academic point of view frequently differed 
radically from the needs of the company. It waa generally found Decenary 
to discard normal acad emic idea* of course a«d to design tbs 

courses directly to fiU definite and specific needs, always bearing fa a*hvt 
that courses should be derigned to meet immodials definite needs, rather 
than as parts of program* of general or technical education. 
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nCJUfTMG, SELECTING.. K.ADNG TRAJNOS 

Aftp® a course wia designed to rnoet a specific need ami had been 
approved by the director, the inatfertba wa* faced with th* rwp^rwihtiity 
of recruiting awl selecting trainees for the course. Recruiting mm done by 
meaw of newspaper and radio announcement*, direct mall, display 
ic a nm^ Ewti, company publications, and programs exhibited on own- ' 
pany bmwun ooaraa. Selection of trainees from among those applying was 
generally accomplished by means of the examination erf application Manta 
filled out by prospective trainee* to show previous training and experience, 
by personal interviews, and in some cmm by formal testa Moot hwtita- 
*>ml representatives were agreed that the personal interview was otob- 
ably the meet useful of these devteea. 

T he Sta ging of trainees usually pres e nt ed no particular difficulty. Tim 
majority of the ooursee gave in-service training to people already employed, 
in which case no probi«n presented itself. As to preeinployment trainees, 
tta institutional represen tatives found that by keeping in touch with 
pemnnei officers ami keeping then informed of the oourse* bring con- 
ducted, little or no difficulty mm encountered in placing these trainee*! 
Studies mads at various tim es during the program i n d icated that * high 
paroeatags erf aQ trainees were employed in war industries following 
c omplet i on of their oourse*. 

The numbers of trainees enrolled in the various participating institu- 
te are set forth in table IV, which shows the antkwisH ? or 

i institution fat each year of its participation in the program. 

Tebh IV,— fetal Fwnlwlfar AN fmmm by 
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Selection of instructors for the ESMWT courses was an element of 
great importance and was usually successfully done, although many diffi- 
culties were encountered. This was an emergency program in which urgent 
training needs must be met promptly to enable rapidly expanding war 
industries to operate effectively. It was necessary to desig n the courses, 
recruit students, select the teachers, choose the texts and other instruc- 
tional materials, and get the courses started in the briefest possible period. 
At the same time, the institution was responsible for malring certain that 
every course in its ESMWT program was conducted at the college level 
and in such a m an ne r that the institution ngsd have no more hesitancy in 
sponsoring the course than in sponsoring Ha regular academic courses. 

Because of reduction in college and university staffs and because of 
increased loads on the remaining staff members cjpe to various wartime 
activities, regular members of the faculty became k» and fere available 
for conducting ESMWT courses. Furthermore, it sometime* was found 
that a college teacher who had a masterly knowledge of Us subject, but 
who had acquired little or no Intimate relations with industry, proved to 
be inadequate 4s an instructor of adult employee* working in industry. 

' For these reasons, and dlso because of the many locations off the campw 
in which some institutions conducted courses, it was found necessary ta 





(rfmnrr 

Tl» cartel the prohtaa rfgiaiowerfngaiid «*** p^ 

^ninf 1 fa place rf erffaga prcrfwtM. who to 

^*u*ed sad experienced teacher* Many men could befound in industry 
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rash manuals, which may be of use to you," This kite also called atten- 
tion to the bstruotor^raiaiiig oomses conducted by the Trsirunf-Withto- 
Industrfe* branch of the War Production Board and to Army Training 
Film 7-2)5 dealing with the tmentlab of good teaching. 

The experience in the program with teachers selected from industry wm , 

generally satisfactory. It was found that with proper precautions oompe- 

tent men could be selected with good educational background, technical 

competence, ability to command attention and win respect and confidence, 

and, above afl, with an interest in the Job and a wilHagneas to try and to 

accept advice. The ntrnanry modicum of tostewctioB in good teaching 

methotk eoold be conveyed to such men in a short time, and such persona 

in general did as mSeal job of conducting ESMWT courses . la many 

instaaeas they probably did tetter work than would have been dona by 

regular members of the ooliege staff, because they had a thorough grasp of 

the specific re qub a roant a which the course waa designed to meet, and of 

the job* which were to be filled bf trainees, and ako because their indua- 

trial experien c e to many cases gave them a more practical approach to 

their elaas work than might have been the one with a teacher whose back* 

pound wm more theoretical. 

# » 


PROPOSALS AND REPORTS TO 1j« WASWNOTON OFFKE 

It wua the dvfcyo f toe institutional representative to make snre that all, 
propoeais for courses, for administrative budgets, for working'fanda, and 
for r agion al enorffinatiori wa ^^ared arto pat^apthr 

to the Washington office, that all expenditure* made from EBMWT fundi 
ware autbwijwd by U» Direetor, and that enrollment end financial reports 
were pr o mptly submitted is inquired, iaeluding the final report at the cod 
of tosh fiscal year. It was atop ton duty to see that copies of As proper 
forma wrs sanl to ths wgtoaal wMm ss hri to thf regional repreeentstmw. 


WSimmONAi RECORDS 

A further mpoafttoty ef tbe tostjtatbnal rrprrwrtstiYs wm to make 
certain that adequate records m maintained by the toetterttoa ef each 
«W» tondMied aad cf «Mh trainee onoUed itotnta, records which, to i 
general, would paralW toe records kept by the tostitattoo for «ma and 
■todstoh to Me regular eoD eg* program. With few escepttoas, ^MWT 
ctmmm mn not d w oribed to regular college fatajop, which made it 
psrttoidariy important that the tostftation. maintain fluenHpftope of the 
eooiMi conducted to toi ESMWT poena, so that M would be «Ue after 
the ekaeof the program to faahh forma- ta alne s a aa curate stofta—ate of 
workaompletedatth c tortitoUon b ESMWT cw™. ,.' fi 

the inn* ewerd form* used for their ngskrstwhnto. Othea Seed only the 
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$5*“? by the E8MWT office, while some iMtltution* wed both 

ito toCoiute requirwnoniB in this re&peet were ever set up by the Washinv- 
ton omce, but institution* were repeatedly advised that they had the sam* 
rreponsib^ty for BSMWT course* that they had for their regular courses, 
a^were urged to keep complete and accurate records of ocureee and 

wsmunoNAi. ExmoiTURfs 

In a program which engaged the service* of so maav separate in^to. 
toon*, each with its own peculiar local condition*, and which - rrr »jH 
many different kind* and type, of *** * ^ r ^’ ^ ^ 

^owirere, any oouiparison erf costs a* between institutions or between 
types or instruction needs to be made with great care. Because of the wide 
T*nu»D a th. cWfar ud imu of *» todwfcy to th. dUfewt 
M •‘to adtoreot typo* of procram* conducted by different 
■MOtotk™, ora, Within > atodo State, there wa» . wida r«ta to tho 
repaodrtorea made by indiridnal toatiutione, nod by the poop.' of inati- 
tortious situated in different States. » 

** WM gTn P ^* gae d throughout the 6 years of the program that partici- 
pata^ taeu tattoos whs to be rennbarred by the Federal Government for 
actual coat* incurred by the conduct of ESMWT courses over and shove 
cost* which the institution would lave had if it had not conducted there 
eemrees. It was the Intention that participating institutions should be 
wtewored for actual ''out-of-pocket” costs and that they ^htr 

make a profit nor Buffer a lore because of conducting there court**. How- 
m, macy of the institution* did not charge to the oost of courses afl of 
“* costs that they incurred, preferring to contribute part of there costa 
•a an institutional contribution to the war effort For 
insolation* absorbed part or ail of the ad mini st rative costs ifloorrefl fo 
conducting the program and charged only for actual salaries of instructors 
ana for purchase erf equipment and suppliiw. 

The total euma expended by each of the participating institution* during 
the 5 yean of the program are shown to table V, which aim include* the 
total amount expended in each State and in the Nation for each year . The 
Md9 m t — upon the wot* of the W ia fa % r m *% t i oQm m of Jmmrr$ l 
194 ®» and ail fttom are rounded off to the nearest whole dollar. The national 
total* do not check the *um of the Btoto total* because of the cumulative 
«ror caused by rounding off institutional totals. 

As ahouk! be expected, there is a wide range in the expenditures mark 
taititatfona and by the group* <rf institution* tituated la 
States. Thia table is included as a matter of reomd only, and no 
intestate w intorinstitotional comparisons are intended ot imptfod. dare 
«y **°h comparisons would have Utti* or no ‘ “ 
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psnied by detailed information as to kind of courses and the local condi- 
tions in t£e States or institutions being compared. 
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*• dktributi0n »f «*• toui'opwdium. mad. by «** 
“*.... aunu S it* participation in the program into the principal 
euomvMon. turd in the ESMWT accounting eyrtem. An ,n table V. V 
on to lim nearest whole dollar and the United Staf* 
yu '^— “ui ■® r ** with the sum of the State total*. 

In Unstable eoliimn 6 (Total) oontaina for each inetilution the earnc 
ojun. wnicn appeara In the "All Prop™" column 0 , ufc,. v . namelv 

of ESMWT ,und * ^ U» institution during Yt, 

' ua P^on in too progiwn,. itie first three eolumne show the dialribu* 
Y° O. M«m among the three main accounts used in the financial 
r«HAo( ESMWT, namely (A) General Adminirtration, (B) Inatruetion. 
1x1 lC ) My n ^nn oe-M^j Operation of plant 

Column fi (‘'Kqulp^i'') .bows for each invitation the total amount it 
expczM rromfflMWT fund. for the purehaee and rental of equipment! 

to hpe of the three main 
fZ* U1Mlfl, '^'>i" r ^ T,deat that U* ran^liitod in column 6 

r-i^k f ***!! J!* * claasncation of erpemiiturtw'from the one act 

.-. -a ua wnuun* 1, J, and 3, and therefor are not added\to their sum to 
obtain total expenditure. \ 

-r'ln’tw. “ * mm(U!r ol "““"f oofy. n<> infuriate 

ur muyiDeuiuuouaJ oomparboai are implied. 
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WSimiTIOKAL HfcTOttES 
* , 

Nt« the does of the program insttottenal rcpMeaniattyse were 
reqtMBted to said to the Washington office brief statements of interesting 
developments during their ^$MWT program, such as new techniques of 
teae “Nl ® to* toe training had super vis oa of teachers, new and mote 
heipfai reiationa between the habitation mu! and outstanding or 

onk^ oontribottons to the war effort matting from E8MWT courses 
conducted by the mehtutkm. 

Muy nclpful itifoaflBti and > number of fennel histori es 

was received from the institutions and sis included fat the 
€dketfattwhiAwMliefft^t»^lii^ x Thty eon- 

tain many su«e«i»M which should be helpful to any institution pUcmng 
to i na ugurate courses el the general type conducted under E8MWT. 
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Chapter VIII 

Appraisals of the program 


^STATED in chapter III, continuous evaluation* were mad# of the 

effectiveness of the program and of the results being attained, through 

^•dflo appraifflye studiee and continuous evaluations of letters rewired 

from gove rnment al and industrial executives, as well as through discus- 

at meetings of the National Advisory Committee of the Regional 

Advisers, All of the methods of evaluating the remits of the program weft 

01 iroat value to the Director and his staff in the formulation of policies 

snd procedures for the program. Brief outlines of the principal studies 

follow. 

• « 

"AM THE EDT-ESMDT PROGRAMS EXPEDITING DEFENSE?" 

An analyss erf more than 1,000 letters from industrial and governmental 
executives expressing opinions as to the fffectivenew of this program in ex- 
pecting defease was prepared by the field coordinator In the fall of 1041 and 
was published in the Joumalqf Bnf%n#tr%nf Educetum in February 1942, 
ands 1 the title stated above. Most of tbs letters were commendatory. 

A few of the letters eontalned critical comment# regarding individual 
rouraea and suggested improvements in certain details of 
but for the most part the writers indicated goaeral approval erf the pro- 
P" 8 ’ A kwf® majority of the writers felt that the program was msHng a 
definitely helpful contribution to drfense production. ~ 

?he constructive criticisms wire utiHsed by the Washington rif* and 
the Institutions in improving the serviow of the program to defeoee Indus- 
tiiss. Tfc«e suggestions pertained chiefly to the organisation and conduct 
erf courses and to the selection of tnarhora and • 

Suggestions as to the or g a n i s a tion of courses were well summarised by 
osa industrialist who wrote ‘Tn all cases where these oourees have been tet 
up hi conjunction with, ami tailored to fit, the r e qui re m ents of the 
"Corporation, the results have been extremely happy for ah 
concerned.” 

The mbei frequent criti ci s ms as to the oondu^t of courses contained snob 
expi rations as “too academic,” “not specific enough,” “not given uu# 
pretioal training,” indicating that some teachers apparently had dffi- 
b adjusting the i r thinking and their fetching ir>Tthndi to the Hts of 
•P® 0 ^ 0 for specific jobs, as distinguished from general education 

Atieast 80 percent of the letters grprowod definite Interest in and 
approval of the program. The following excerpt from a letter written by 
engineer of - ! rirp imnlirm nrimpnij Is roprewntstfrn 

of such statement*: 

•.* 128 * • 
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I think the greats* evidence of the vatee erf your work to to tall job that J m 
pUonlat to copy your zpettods and gfv* * bmilar eourm to the Ormna and 
Fo reman of our oompapy daring the coming winter. . , . It b ImpnwfliU to get 
mw machinery and the *upply of ikilUd labor in tide eomnundtr b ttbam&i 
■ only other way we can aw to meet the tnnrawrd rniducttou -n r H by 
(overniaeat order* b to lnwewe the productivity of w hat machinery and what 
■killed b<dp we have aad the only way to do it b through the raettod* you hare 
•o ably taught in your ciaww One of our eogioMrs b now completing plena fuT 
f^^nging on* large departroeerto that the aame production can be obtained 
with 34 percent fan help and thereby ndwbng ttwe'peopb to form a third ttifh 

Amon * i««*l conclusions otpr es eed in this study were the following; 


(1) Need waa indicated for «lon coordination of the program with foduatrr and 
witt other training programs. 

(2) Goonw ahowd always be o rgan! ted to meet known or anticipated of 
biesm industriw m determined by eonwltaUon with Industrial wnUtm. 
and not to wire as part* of a general educational program. 

® mm ®konea bora industry msy be better, teachers for certain ESMDT 
"“T* ttan available regular faculty members, bdt might requin rath er 
^nral e d oc atio n al npervbton to insure optimum rwulta. 

(4) "It mast always be bprue in miad that this i« an intensive train! n* wowram 
rotter ttaa an «Wtoaal one, that it* primary objective k to opedfte 
drfeaw production and that all otter benefit*, reai and valuahm M thev 
may be, are weoedary.” 7 


OCCUPATIONS OF E5MDT TRAINEES 

In the spnng of 1942 the institutiona were asked to supply the Director 
with the following information: * ^ 


(1) Number and percentage of EBMDT trainees, now in training, who at 
prosed are employed by Industries which have war contract., or by the 
Army a&a N&rj* f 


W ^rtage of ESMDT tralnew, now In training, who are not now explored 
in unuctraa with war contracts, the Anny or the Navy, but am pbnafr* to 
«h*t the employ of such industries upon completion of their ESMDT 


Thia inf ormation had been requested by the Bureau of the Budget. The 
96 replies from Institutions which were received in time to be incorporate 
into the reply sent to the Bureau of the Budget reported that M nero«nt nf 
their current ESMDT tiaine* were employed by industri* 

C0Dtrt f» otbyth* Army and Navy, and that an additional 28 percent 
planned to eater such employment upon completion of their course*. 

RESULTS OF TRAINING UNDER THE ESMDT PROGRAM 

In the early fall of 1942, the institutions were requested to submit 
estimatee of thalr institutional programs through the fiscal rear 1043-44 
undnr the heading of “Estimated Need, for Training' in each of the four 
fields covered by the program; the capacity erf the institution to offer 
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t4oa * A* AM ud the Bgslrtoi ftrt pfob*Wj tb* greate* 

■WMM tfest bsIIWT mums «r« Mag ooadwtod ia *ae©nUee* «rith U* 
tatenl of OoDgnw. He* ta to* f*e< to*i those In ducts of rf* IcetitoUoMj n,r. 
*r«M urn nwwataMs P*™°» of bonsety and integrity, to*t eaeh pertfeipstit* 
^Mgs Mmrn« full r vepontab fflty for ail the <xmnm wUii it offan/aad ttu 
eoU ta^ ta very jesuuta of its rspaietfoB sad «*er to msir.Uin tad 

e^ad the good will of iht Industrie* tad OmrtMitl which mty 

b# tifwtcd to we products of its regular ourrteul*. The mat, cfTactirs » ay 
,a tb ^ r 040 A* purpose it by gmo* them mMm ta- 

tory •frrio^ tad by mefciag every portable effort to twure lh*l toe Lreioew i'o iu 
ESMWT oouWreooive treimag which ta m adequate tad effective for it* fe- 
ta®^ purpose* m ta the eduesuon of the regultr ft odea te of the ooUwe for 
ita iSto s ded p urposes 

^taf that thee* aftorts ere taUg with imnl mm appear* to be 
well eetebhtared by soptoyneM nwwtta of Mam tad by the meay | »ueri 
reoeivtd from ladastr id aad Ooremruontel rntmUrmt, kseUfrit* to the ben^tta 
(tarivud by their eoogrtatoe or egeadse from ESMWT eoarmU mas wtdant 
^ ^ * r » Wn * hai hdpod to rathe poetahta Im&s, raor* efficient tad we 
e n> a oiiu cd production erf vital war mitaritta ... to ey na thing of the tutav 
'“byproduct ritaee which have resulted. 14 ta bgnaUe to determine nbjtc- 
tNeiy the | metm meneUry value of ESMWT to the NMfoa or ita mei ttdmt 
ea the war work Thes wtn* to be ao room for <k>ub f"krwww, that it km 
readied service which ha* bees out of afl proportion to it* auet 


CAS HISTORIES * 

In December 1&43, the institution* were asked to {wovide information 
m to acoo mpli ahffie nta erf their E8MWT program* ia the form of "case 
hiatorim." It *u nggeekd that those case histories might dcai with one 
or more adoctod classes, showing the industrial service records erf the 
trainees following completion erf the oourse; or brief e/xvu mte of all the 
training assistance rendered to one or more selected companies 
In response to this request institutions in ail parts of the country sub- 
mitted 'case histories" showing important services rendered tq war indus- 
tries through training afforded their employees in EffM WT c^fLm. Many * 
of the reports dealt with advancements r ece i ved by ffiMWf trainees as 
a dunct result of their training and as indic a te d by new position*, increased 
responsibilities, great® effectiveness, and increased salaries. Other reports 
dealt with directly measurable gains in war production achieved bv the 
companies served as a direct remit of the increased tfectivnees erf 
employees plowing completion of ESMWT oourees. 

Sonte reported results of ooutms in Quality Control by Statistical 
Methods were quoted in chapter IV, page 54, The foOowim brief ftfitfl- 
rowiti are merely samples of Informalinn H 

A shipbuilding company reported that coma ha enginewing and in 
foremanship given to its personnel were responsible for "savings erf a 
least three-fourth* of a million dollars a year." 
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Other reports contained such statement* of valuable contributions to 
the war effort u "50 porcctU reduction in defect* with a greater reduction 
in man hour#',* "savings trf 15 percent to 50 parent in materials, accom- 
panied by savings of 20 percept to 75 percent in manpower"; "accident 
rate reduced from 68,65 to 7,58 and seventy reduced from 0.586 to 0.089." 

Instance* of benefit* to individual trainees were numerous. The 
University erf California reported that m women who completed the first 
full-time course in En^neering Drawing for Women given by the Univer- 
sity wwe all placed in war plant*, and 2H years later 25 were still working 
m full-time war jobs. During this time the salaries warned by the poop 
had toerdhsed from a range erf 70 to 90 cents to a range of 76 cent* to 
$1:65 par hour. None of then women had previous industrial experience. 

The Steven* Institute of Technology reported on a group of women who 
took their ESMWT course in Introduction to Engineering. They reported 
that "In each cm the giri ha* advanewi horeolf both in duties the perform* 
and in rate erf pay. Th* beginning pay average for the group erf girls was 
approximately $30.51 per week and the present pay average m $4154 per 
week," None of t hee* women had previous industrial experience.' 

"HOW WELL 5 THE ESMWT PROGRAM SERVING WAR 
PRODUCTION TRAINING NEEDS?" 

A study under tide title by Dr. Roy W. Bixiar, educational statistician 
of ESMWT, waa published in th* April 1944, mm of the Journal of 

The study Ipd two closely related objectives: (1) To determine how well 
the program waa succeeding in placing training activities in the toeabtiee 
where war production was going forward, ami 0) to determine bow sensi- 
tive and responsive the program waa to the condition* of tb* labor market. 

The study, u n de r the first of time* objective*, eonmtsd of a comparison 
between tit* dolia volume of war production by State* as reported by the 
, War Production Board on Novrtibs 1, 1943, and the volume of ISMWT 
training aMmty m measured by coroUmente in cliarra to operation on 
November 80, 1943, The State* wars ranked on these two indices and the 
correlation of tb* racks obtained. 

Tb* overall correlation for the entire program from 1940 to 1943 was 
found to be 0M, which b positive and large enough to be regarded as 
rifttHtoant Furthermore, the variations from the over-all correlation 
which were fcead to toAvhlwl State* could to most eases be explained to 
terms of adjustment* to pemltn *i tuition*. 

TVs secccd objective wie «twfied by detsnnining to what extent train- 
tog activity waa being concentrated to areas of labor shortage, as reported 
by As War Manpow er Gosuntietom Tbs ratio of ESMWT «w ntfmk«i» r 


P® 100,000 population (1940 m figure) *m selected m th# me* 
index erf oonoentration erf training. 

The ffir Manpower CommisBan ckarffied the areas ia^rhhA there 
or ^cip^tnd problems of labor supply in four group, d^ned 
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Qfa>cr IlL Areas tewhieh a *ght labor sui|^wws*peetedtef®aaia*f«-- 

4 njuDtb*. ' ’ 

Qj^oor IV. A Areas la which a wihstanUai labor surplus *m «rpwt^ t, rmnmia 


To these were added a fifth group composed of all areas not inr h r t ed In 
urempe I to IV. It na assumed that in thaw antes problems of labor 
Wcac-even more remote than In poop IV. 

The results <rf the study* are shown in t*Ne ^ 
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The study led to the following general conclusions: 

LTba highly ^teSesat eomi%tiom between tbs rauks of tha States in 
TOlWBSof training and volume of war production justify tbe ooadobon that 

““W -d.EDT. Ur. p Md umtatt, i. tk. 

°* lrtinin « »«ivity in areas of labor «b«rta» warrants 
thaeonduteoB that the IMJ -44 B 8 MWT pre*r*» ta ^thfaa?I^S 

!t^ 91 ^ ?■* ™ n * t ** *""* <™*>*™** 

~ W1 * -,iTU, 4 *h* tr * uaa * asm seated by th# war produetien pro&am. 

A shnflar study was made of E8MWT classes active on October in 

^ ^^1;^^ bution °* traiiwei *• shown In table B. It win 
ZJ nalTibon . ooraidenbly F»ta, d^rt, gt 

m * re ®* °* ^° 1 ’ taortA ® Bi than was ^ tha 
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THE JACKSON-CARVIN REPORT 

Is M»j 1&£4. the CornmtagioDcr, believing that the prog r a m might be 
benefited by an impartiai objective appraisal of it* procedures and 
acoomptishmcnts, invited Dtjgaid C. Jackson, professor emeritus of elec- 
trical wnjnrv^rvr.g Mwwarhuaettg Institute of Technology, and Flank D. 
Garvin, bead of the department of Mechanical Engineering, Newark 
College erf Engineering, to undertake such an appraisal of E8MWT. • 
Dr. Jackson and Dr. Carvin examined the plans, procedures, ami 
records of the Washington office, ami visited about SO participating insti- 
tutions selected to represent the different types and oses of ixvtitatbna 
and the different parts of the country. On each of thaw visits examination 
was made of the oooraee bang carried on by the institution and of the 
remits bang attained. Personal conferences were held with executive 
authorities erf tome 60 industries which had participated in tike program, 
and eo rresp ondesee conducted with many others and with the officers 
many colleges which time did not permit visiting in person. In their report 
they state — > 

W/ an Us aaytag that •& eoaehaien that vo pro — ot In this report 

ara&rfred bom InfameitioB aaeomd by u« bom direct oontacta eitbar vitii 
times authors ti«« of the aApi earrytag on ESMWT work or with sreeuti-res 
, and emjsloyaaa a t industrial of which e mpioyw had pmaoad BSM WT uuui m , 

M*d in mMBj instsaom the oootact relating to a partiaoJar point i 
both of these and eeoftrmsttoa - 


The report submitted by Doctor* Jackson end Carvin to the Commb- 
moner contains a brief account of the origin arid early development of the 
program, an outline erf the organisation of the Washington staff and of tba 
general background of its professional member*, a brief description of the 
division of respontihilitics between the Washington office and]the partici- 
pating institutions and of the general methods *of administration "of the 
program, and an outline of the p roce dur es followed bypb eoflegea and the 
Washing ton staff in setting up courses and in the statistical ami financial > 
amounting for them The various types of training given under the pro- 
gram are mentioned, as are the subjects of regional coordination and 
cooperation with the War Manpower Commission. Statistics include the 
number of ooursas operated, tbs number of persons trained, sad the 
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number of participating institution* The statement is made that the plan 
of general supervision by the Washington office with “decentralisation of 
operation of details at the colleges throughout the country, ha* proved to 
be a successful solution of an extremely difficult problem. Its success is 
demonstrated by the enthusiasm with which the work is usually carried on 
and by the economy exhibited in both the central supervision and the field 
execution. The elasticity of procedure has enabled the provision, under the 
general supervision, of high-level training particularly adapted to needs of 
industry in every part of the' country, without deviating from the general 
plan or missing the interpreted intent of the successive Congressional Acts”. 
m Th® report points out that the types of industries benefited by the pro 
gram include almost the entire range of industries participating in the war 
effort, and that they consist of both large and small industries. It is 
pointed out that many of the larger industries had maintained for many 
. years training staffs conducting both vocational and oollege-level training 
for their employees. These industries, in general, proceeded with their 
t raining programs during wartime, with some acceleration, but even these 
companies often ’’found it desirable to utilise the services of ESMWT to 
fiiUgaps which the stress on manpower made it difficult for them to fill for 
themselves.” The report continues— 

Other very large Industrie* hive started from a small nucleus when they 

Into the war effort and have become large (some vtgy Urge) bv the 0 f 

war production, and these industries with their tre^edoualy' rapid growth of 
employees of aD grades have been exceedingly pressed for appropriate training 
for upgrading their nucleus of older employees and for adequately t raini ng 
inexperienced men to take porta of moderate responsibility vacated by the 
promotion of the upgraded mea. These industries have been greatly aided by the 
BJMWT and <ts predecessors through aD types of course* (Engineering, Cntstn- 
trtry, Physics, aad Production Supervision). The Executive Officers of many of 
tfaeee industries have made estimates of the savings in cost of production due to 
improved proceases, savings in man-hours, and savings in waste material, which 
indicate a total money saving hw. larger than the total expenditure that have 
been made through the appropriations by Congress to EDT and up to and 
including ESMWT. Such estimates do not include the intangible advantaged 
arising from accelerating the rate of war production which has resulted In a 
great many eases from the training. 

In the case of smaller industrial which the conditions of war production have 
caused to expand at a rapid rate, in some instanoento employee groups of many 
times former peacetime employment numbers, gpfflp usually have been no 
internal training organisations or even training jftgps available. Here, the ar- 
rangements of ESMWT and its predeceaeoni for training at college level have 
played an essential part in providing necessary training fur emobyeen to enable 
upgrading aad to make possible see introduction of inexperienced men Into 
• porta of some responsibility. 

The ESMWT work has, of course, been far more concentrated in those areas 
of the United States where there U a high conoeotritkio of Industrial activity- 
but even In the areas of small industrial activity, ESMWT has found an appto^ 
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prUte place aad baa bees helpful, particularly bo preampkrymeat tr alula* for 
iaauatriea which are themsdvo* heated in more dens industrial m m* The 
educational statistician of ESMWT has abown that close correlation mm t 
between the number of ESMWT trainee enrollments and the money Tol ome of 
war contracts in the Tiriooi States. 

A wet ion o£ the report deala with the subject of employee stability, in 
which is discussed the instability of "drifters" and of women employees, 
and the beneficial results to industry of the ESMWT preemployment 
courses and courses in supervisory practice in reducing the turnover in 
skilled labor within war industries. $ 

Mention is made of the difference in the industrial situation in the 
various parte or tnb country, with the resulting differences in training 
needs, and of the success of the ESMWT program, by m^na of its flexi- 
bility, in meeting these widely varied needs. 

Instances of aids to large rapidly expanding industries in new fields and 
to smaller industries which had become prime contractors owwbeontrao- 
tors in war service, and specific examples of results attained and influences * 
exerted by specific ESMWT courses are mentioned, particularly the pro- 
graui of instruction in Litre- High Frequency Techniques and the courses 
in Quality Control by Statistical Method*. (See chapter VII). 

The report discusses the different types of institutional programs which 
had developed in the program, such as (1) the program conducted entirely 
on the campus of an institution; (2) the program conducted partly on the 
campus ana partly In rented quarters; (3) the program which was almost 
entirely an off-campus program and was conducted essentially m an 
extension program; and (4) the program in which training centers were 
organised in isolated industries, such as the big new war production plants 
set up In the various parte of the country for the shipbuilding, airplane 
oU, and chemical industries. ’ 

The report also mentions the type of program conducted in large indus- 
trial ©enters where several institutions cooperated in the development of 
a program to serve the industries of the region, mentioning particularly 
the coordinators which were employed in certain areas. 

In summing up their findings, the authors said : 

... we will say that the remit of rather exacting examination on the 'round 
Into the actual performance by the college*, with and for the Industrie* in im- 
proving their war production, allows that the extent of aid to the war effort by 
the ESMWT and it* predecessors has-been so sufficient that it baa returned 
more than once to the United State*, in lemoning coat of industrial output for 
war purpose*, the total of the appropriations for this work by tbs 

United Stat^yhrough the administration of tho U. 8. Office of Education. In 
' f*ct, our dafllead us to tbs conclusion that the return to the United States la 
saving of costa and improving the quality of war production baa bean many 
times tb» actual oost In money put outUmugb tbs' appropriatfem. 
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14 to quite impreetiesfais to mm dsfintto asttsastos of bmmm any 

Retort become Isvotved which are la addition to the Unproved result* derlrad 
lies tbs noUe^M tniotai of w&pbyeca and ■jpsrvtaoty sflesm; but *v are 
marUMd ea a c&neeq ueaoe of our =preial «tudy that our aooduaioB to fully 
Pupport-ed. The training of the rarectitivw sad the leaeer enperriaory forees hat 
had a pMtisflMOM in bettering reUtvcns within many of the iadvtriM and of 
itedf ha« had aalcflugnoe for imp foring aod t nereiMl agpKxliKrttoalB proportion 
to i the number of amptoysas employed. We again aad again hew fouad iMtasses 
where the leading Esseutiye IHHner* here flatly told as that after the trainii* 
tom we had bM is effect, to air employees beaame mote eudkii mriaM «i»< 
'more in making records la production of Bee types of product »««" 

nefore the oouresi bed been pursued by the -*■**»» employe**, ad i marked 
dearness in labor turnover has been o bserved . We are oot able to say ***** sash 
nsenlta are wbelty due to the MM WT eouw, bat there to oot the MlgbU-t 
doubt that at least a portion of the results, which on the whale amount to spy 
large figures of money, In addition to Mlvaniagea froto ac o aga tioo of prc-Juc- 
ttoa, makes a large rotors to the United Stateless eoceequenee of thad^aedf- 
faw of the appropriated money for ESMWT aad Its pradsreeton, ‘ 

Tbs etaarty shows ■Brrieaabiiity to the war tttoH at the prelect of BSMWT 
and itopredeoeaaore hasbwaso grs^ that any IwiwwTiing of the activities of this 

project before the fighting is this war m ended woulfi be deeply unfortunate. 
Moreover, the oeotraUsed •uperritooB in the OfieS of Education 
w'fh d«o9ntr»ii«ed mention carried oat by collages in contact with industry hae 
proved ao ntttf actory that there to no Med for ehasgee la ths {den. 

STUDy OF EFFECTS OF PROGRAM CURTAILMENT 

A« staled In chapter IV, page 35, the institutions were naked in 
November 1944, to reduce their programs by limiting proposal* for courses 
to those having “immediate application in mootin g clear-cut, urgent needs 
of war Industry,” The new procedures were discussed In advance with the 
National Advisory Committee and the regional advisers. They were further 
djacuased in detail by members of the Washington staff at locai meeting?, 
of institutional representatives throughout the Nation. The suggested 
curtailment was definitely outlined in ESMWT-Misc, 3030, which speci- 
fied that institution should confine enrollments to person who needed 
training on their current war jobs or for war jobs for which they hod 
aarored employment. In addition, the more elementary training previ- 
ously offered In p reemployment courses and in upgrading persons with 
litth technical training and experience was in general discouraged, except 
to meet immediate urgent needs of war industries. 

It soon become evident that w>me Institutions were interpreting 
BSMWT-Miac. 3M0 in ouch a way that their programs were being cur- 
tailed to the point where training needed in war industries was not being 
offered. Some institutions considered this document as a directive to 
discontinue elementary courses, ''open classes,” preempbyment rlimn, 
or managed w it courses, no metier how urgently they might be needed 
locally. 
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, In order to obtain more oomplete Information regarding the effects of 
AiMCt ovSO on dw operation of the program the Director addressed a letter 
dated January 15, 1945, to the regional advisers, in which he requested 
than to ask the institutional representative* in their respective regions 
the following four questions: 

1. Is tt felt that rt*trietioM proposed la ESMWT-Mlae. 3030 are 
*** Piotnm too dfMrtfaai Ily to Inaof* Out needed training wiD he offend to 
amt important toduetrUy war oeeds ia oar MdT If m, pUtm how. 


3. Are there war training naada which ia jour opinion art act betn* met doe 
to heal Interpretation* of ESM WT-Miac. SCflOTI/itk Wtthatthie ii tbeea*, 
what ean be dose to correct this mkoadarttaadli^? 

I. Do preesat industrial ooaditiot* ia your region indkxte that iwtitatioaa 

rirnoid make In "re a red effort* to dotomlna trailing nmde m d M 

•plane their progra ms to meet there? 

A Ari iisMVV r rtaffa at inetitutiona being reduced to a point where (s) H 
beeoroce difficult for them to adequately determine neeck for trainirq and (h) to 
peoftde the courses found to be urgently needed T If *o, what should be done to 
eorreet this sfoatton? 

At the time of tire regional advisers meeting on February 3, 1945, 
15 regional advisers had forwarded to tire Washington office the replies 
from institutions In their regions, while 4 regional advisers had submitted 
their own summaries of replies which had reached tirem from institutions 
in their regions. Tire total number of institutions represented was 156, in 
19 region*. 

A summary of the replies was presented to tire regional advises and 
discuMKNl by them . Tire ma i n points brought out in th* dretaresloire were: 

h yy h sot a directive, bat gaidsaes saps— ad feasts aa» 


are behaved to have arises from their Inthrkiaal interproUttoiw of the ■ 

3. The txmnm bated hi ESMWT-Mlre. 3030 an npnmmttMre of the field* 
in which the MhiugiontUiT has bad the greatest dtSooHy ha deeidii* whatiuir 
or not a proposed oourre is — nf 1 al to the war effort. 

3. Tha maia diffWiltlea «Mbuator«d by the Wanton staff to eppfovb* 


to aip^ adequate tofwm*tto« oa Fonos 1,^ amlStogfrato tba Wadbiagtoa 


R8MWT U required to 

dsfimtefy awriiw 


Ha effort* oa war production 
wffl ha ap p ro ve d , p r ovid e d 



will ha esarod, aad 


•®*4 ea th« part of the tstfi h&Uun to **vhJp sp t 


T faejes trictive controls, combined with institutional interpretations of 
EgMWT-Misc. 8030, resulted in * marked reduction in tbs nsabu of 
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courses offered and in the number of trainee* enrolled. The number of 
preliminary proposals disapproved and withdrawn In the period from 
My 1 to November 1 was slightly higher in 1044 than it had been in 
iMd, out m the period from November 1 through January, it was more 
than four times as great in 1044-45 as during 1043-44. The percentage of 
proposals cancelled also showed a marked increase after the issuance of 
Mac. 3030. 

Enrollments during the first 4 months of the fiscal year. 1 044-45 declined 
20 percent from the corresponding period of 1043-44, but following the 
issuance of Misc. 3030 the comparative decline reached 40 percent. 

The results of this study demonstrated again that the program was 
extremely sensitive to controls, a fact which had been kept clearfy in mind 
in connection with every administrative action daring the program. 
Nevertheless, the modification in policy described above resulted in a more 
drastic reduction than was anticipated and the program was curtailed to 
a point where it no longer provided the volume of coliege-level training 
necessary for required war production. 

M AN APPRAISAL OF ESMWT ADMINISTRATIVE CONTROLS” 

Under date of February 24, 1945, a report on ESMWT was prepared 
lor the Commissioner to form part of an overall study of the national 
defense training programs of the U. S. Office of Education, «... looking 
toward what is considered to be a more thoroughgoing set of controls to 
'^6 toat the training is being provided where it is most needed in terms 
oi the war effort . . . together with specific recommendations showing how 
it is proposed to ‘tighten up’ the policies and procedures for WHling 
of the three war training programs.” 

The report followed the outline shown below: 

i'art L General Organisation and Operation of ESMWT 

Part u, Evaluative ChwWa op tfca Program Prior to January 1, 1948 

Part 111. Pwont Shortages in ESMWT Fields 

Partly. Recent Tightaiiiag of Oootrok 

PartV. The Present Study la Typical Industrial Aims 

rlrt VL Sn mr ngyry 

Part I consisted of a brief resume of toe purposes of toe program, the 
methods followed, the main provisions of the contracts with participating 
institutions, an outline of the provisions for regional coordination and for 
cooperation with the War Manpower Commission, a brief statement of 
operating principle* and oontrola, including discussions of methods of 
aetermming local needs and of designing courses to meet and *h4 
general procedures followed fey the Washington office staff In considering 
course proposals from toe institutions. 

m 
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Pwt II contained brief statement* concerning the letters from industries 


nnd parti ci pa ting institutions, which had been received in the Washington 
office throughout the life of the program, and brief summaries of the two 
studies, "A Critical Analysis of ESMWT Courses, ” and “How Well la the 
ESMWT Program Serving War Production Training Needs?'* which are 
outlined on pagee 131 and 133 of this hikory. 

PmI, III discussed the critical shortage of engineers and scientists facing 
the Nation, and the tremendous importance of such men to the war effort. 
It pointed out that current enrollment in engineering colleges indi- 
cated that very few engineers would be graduated for several years after 
the close of the war. Also included were statements by the Director of the 
National Roster of Scientific and Specialised Personnel, by the Director 
of the Office of Scientific Personnel of the National Research Council, and 
by Dr. A. Hr Compton, dean of the Division of Physical Sciences at the 
University of Chicago, all bearing on the shortages of engineers and 
scientists. 

It was pointed out that the EbMw'i’ program, while it could not pro- 
dure fully trained engineers and scientists, oould provide some immediate 
relief and had in fact done so during the war years. It was noted that the 
250,000 ESMWT trainees expected during the fiscal year would receive 
training equivalent in amount to that which would be given to 25.000 reg- 
ular college students, approximately one-sixth of the number normally 
enrolled in the ooDeges in the fields of engineering, science, and management. 

Part IV discussed tbe tightening of oontrols which had been effected at 
the beginning of the fiscal year 1944-45 and the effects of tbe modification 
in ESMWT policy outlined in the letter of November 15, 1944 (Bee ch. HI, 
page 34), reaching, the conclusion that the new controls had resulted in a 
marked reduction in the number of courses offered and in the number of 
trainees enrolled, and that the program had been curtailed to a point 
where it do longer provided the volume of college-! eve! training necessary 
for required productioo. 

Part V {assented the results of a spot study conducted in six areas, 
chosen to represent the various War Manpower Commission Labor- 
Market classifications, to determine how well the ESMWT program was 
gearea to war work and the nature of any possible weaknesses in tbe 
system of oontrols. 

The spot study had consisted of a thorough examination of the records 
of the Washington office, and field visits by members of the Washington 
staff in each of the areas studied. Teachers, industrial exeeqtavee, War 
Manpower Commia4ion officials and trainees were interviewed in an effort 
to m i ^ ra objective appraisal of tlje degree to which the program was 
fulfilling its responsibilities. A sumpiary of the results of the study la 
contained in tables C -and D. 
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> The program it unable tu eerve *0 college-level trains needs, especially 
m thq small war production establishments. To remedy thl* condition, it would 
b# ncrr s sir y to do two thiup' 

W Enlarge and perfect the system by which needs of war industries an 
<Msoov*red and oonurumieated to E8MWT representatives, 

(b) Had additional ways to provide training for establishments with only 
a few persona needing training. This may be done by providing courses 
that will serve employees of other small industrial eonoerne with wm 
contrasts. Hite requires more ESMWT personnel than is now av 


Part VI presented the outlines of the first five partS'in greatly condensed 
form. The summaries ojf parts IV and V were: 

1 

Port TV, . — Hie tigh t e nin g of oonlrols instituted during the current fin*l jttm 
has resulted in a marked redaction in the number of oouraee offered and in the. 
number of trainee! enrolled. The tights’ controls have limited the program so 
drastically that in many localities, it is no longer meeting important industrial 
war needs. They have earned oonf'uebn end uncertainty as to the future of the 
program in some participating institutions and the industries they serve. 

Port F.— The ESMWT program ee represented by the six erase included ia 
the stody te oloeely “geared to war work." This is made evident by two findii^a, 
among others, namely that 97.5 percent of aO trainees are employed in war work 
aad M.0 percent met ia “must'’ and “ essential'’ establishments. 

The discovery of a few trainees isrsoxna oooraes who were not directly eou> 
nested with war work, sc where such connection was doubtful, is n>t ra g ff d ed 
as agniScsat, 

While priority should be given to the callage level training needs of “must” ’ 
eetehitehmnts, it te important that the needs of other war industries be served 
to as greet a degree as permitted by facilities of this program. 


for this purpose. 
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